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About the 

Sourcebook 



SCIENCE today occupies a most strategic place in education. 
One of the chief generalizations derived from scientific investi- 
gation is that we are part of a constantly changing environment. 
We are becoming much more aware than ever before that man 
is, indeed, a part of his environment. Because of this, the reality 
of change is being recognized by the general populace who per- 
ceives that there is no such thing as anything being fixed in 
time and space. It is not the fact of change, however, but the 
direction and the rate of change which are important. We 
cannot stop change but we can slow it down, speed it up, and 
to a certain extent, give direction to it. This direction may be 
beneficial, but it may also be destructive or detrimental to cer- 
tain aspects of the environment. If change is the most obvious 
reality brought out by science teaching, the science supervisor 
should have enough intelligence, experience, and background to 
direct change. He must avoid super-organization, must stay 
dose to the immediacy of the child who is being educated, must 
not be too general nor too specific. The guidelines for his activity 
must not be too rigid, because he must adapt to individual cir- 
cumstances, must realize that the freshness of science experi- 
ence is lost without a great deal of freedom, and must always 
remember that the teacher is the key to the situation. 

More and more, scientists are coming together from various 
disciplines, pooling their specialities and working with each other 
to tackle common problems. Most noticeable is the great in- 
crease in synthesis and problem-solving research of benefit to 
society. 
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In like manner, science supervisors seek opportunities to ex- 
change ideas, to study and plan together, to seek answers to 
problems relating to man's welfare. Our organization, the Na- 
tional Science Supervisors Association, is dedicated to providing 
such opportunities. 

One main question bedeviled me when I became President of 
NSSA on April 4, 1966. What would be the most worthwhile 
activity that could take place during the coming year? 

Philip G. Johnson of Cornell University suggested publishing 
a Science Supervisors Sourcebook. Soon after this suggestion 
was made, the NSSA Commission on the Role of the Science 
Supervisor released its preliminary report and suggested that 
the report be used as the basis for a more comprehensive guide. 
A dream was evolving. The work of the Commission is outlined 
in the following pages, and the text of its statement on the role 
of the science supervisor appears in Section I — setting the stage 
for further discussion of the work and relationships of the 
supervisor, which are presented in the succeeding chapters and 
sections of this Sourcebook. 

Mary Blatt Harbeck accepted the responsibility of editing the 
Sourcebook. She was ably assisted by Albert F. Eiss and mem- 
bers of the NSSA Publications Committee. Authors were con- 
tacted, assignments made. The Shell Companies Foundation 
provided partial financial assistance, and NSTA offered to pub- 
lish the Sourcebook, providing us with the guidance of Robert H. 
Carleton, NSTA executive secretary, Mary Hawkins, director 
of publications, and members of Standing Committee II. 

We express sincere gratitude to the dreamers, the authors, and 
all who worked to provide the members of NSSA with the 
Sourcebook. Appreciation is also expressed to Eleanor Snyder 
of the NSTA staff for editorial work and to all who made the 
production of the publication possible. 

By the tremendous efforts of these and many other unnamed 
people a Science Supervisors Sourcebook is born. 



The NSSA 
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on the Role 
of the 

Science Supervisor 



THE ORIGINAL intent of the Commission on the Role of the 
Science Supervisor was that of defining the specific tasks of the 
supervisors, coordinators, consultants, departmental chairmen, 
or other persons who had specific responsibilities in developing 
or implementing the science curriculum, procuring science sup- 
plies or equipment, or in upgrading science instruction in the 
classroom. A survey of school systems indicated that persons 
of different titles were doing many identical tasks, while persons 
with similar titles were performing tasks with little or no simi- 
larity. To illustrate this: When considering the position of 
departmental chairman, the Commission noted that in some 
schools this position held responsibilities related to the super- 
vision and administration of the science program which ex- 
ceeded those of the principal. In other schools the departmental 
chairman was a figurehead whose only task was that of collating 
the requests for supplies of the science department members of 
a building. The terms coordinator, consultant, supervisor, or 
science curriculum specialist in no way seemed to indicate any 
hierarchy of prestige or specific responsibilities. 

In view of this, the Commission recognized the prerogative of 
any school system to assign titles commensurate with the admin- 
istrative pattern of the school, and that it was the task to be 
accomplished that was the important aspect, not the title. This 
established a new direction for the Commission; namely, that of 
defining the task to be accomplished. 
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In the Commission’s report, therefore, ^hen the term super- 
visor is used, it will carry a very broad connotation and will 
refer to the science-trained person who, at any level, has specific 
responsibilities for the task of developing the science curricu- 
lum; the coordination and/or administration of the science 
curriculum; the selection and/or procurement of supplies, mate- 
rials, or equipment ; the selection and/or assignment of science 
personnel; the evaluation of the science program; the improve- 
ment of science classroom instruction; and for providing lead- 
ership to initiate desirable changes in the science program. 

The Commission in no way considers its report as a final 
assessment of the task of science supervision. Instead, it has 
hoped to establish some broad and general guidelines which 
may be used by various school administrators, those working 
in science supervisory roles, and other individuals and groups 
concerned with the upgrading of science instruction at all levels. 

It is further hoped that each individual facet of the report 
may become an item for further consideration in greater depth 
and objectivity by public school administrators, science super- 
visors, individual school staffs, future NSSA Commissions or 
study groups, and independent groups or individuals interested 
in improving classroom science instruction. 

The Commission on the Role of the Science Supervisor of the 
National Science Supervisors Association takes the position and 
makes recommendations as set forth in its report, which appears 
in Section I of this Sourcebook. 



A. C. Brewer 
Chairman of the Commission 
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SCIENCE supervisors generally accept the fact that they hold 
positions of prestige in a school system. But many have “in- 
herited” the title of supervisor without being certain as to what 
was involved in their new positions of influence or how they 
were to carry on their new responsibilities. It was for super- 
visors such as these that this Sourcebook was primarily prepared. 

Recent innovations in science teaching represent recurring 
episodes in a never-ending sequence of inevitable developments 
in science education. As in the past, future developments will be 
greatly influenced by advancements in science and by the appli- 
cation of various technologies to educational practices. There is 
no certainty about the nature of changes yet to come, but we 
can be certain that there will be change. 

The supervisor plays a critical role in determining how schoois 
adapt to changes and to developing and broadening viewpoints. 
He functions as the science educator who counsels the adminis- 
tration of the school on matters regarding the improvement of 
science education in the system. He also serves as the leader of 
those who put the science program in motion in the classrooms. 
The quality of science teaching in any school system is deter- 
mined largely by the manner in which the supervisor conceives 
and performs his role. 

The first section of this Sourcebook deals with the role of the 
supervisor. His role is examined from the point of view of 
science supervisors, school administrators, and science teachers. 
It is one thing to understand clearly the role of the science 
supervisor, but quite another to carry on his work in an effec- 



G INTRODUCTION 



live manner. Therefore, the second section deals with one of 
the supervisor’s greatest needs, techniques of working with 
other people, in accomplishing the goals of supervision. It also 
deals with the supervisor’s work in planning the curriculum and 
directing its implementation in classrooms. The continuing edu- 
cation of the science supervisor is discussed in the third section. 
The fourth section deals with resources available to the super- 
visor, and the final section is given over to the all-important 
topic of self-evaluation. 

This^ Sourcebook represents an excellent resource for science 
supervisors and should do much to bring the practice of super- 
vision of science in toda 3 r’s schools to higher levels of perform- 
ance. But what about tomorrow’s schools and future challenges 
that will face the supervisor? 

In tomorrow’s schools, supervisors will be expected to take 
more active roles in dealing with at least three of the pressing 
problems facing education today: (1) development of more 
effective practices for inducting college graduates into teach- 
ing, (2) evaluation of curriculum innovations and evaluation of 
technological innovations as they are applied to teaching and 
learning, and (3) guidance in selection of both curriculum and 
technological innovations. 

Traditionally, we have expected collegiate institutions to as- 
sume such responsibilities as these and to make the products of 
their efforts available to the schools. This has been the case even 
though institutions have been almost completely dependent upon 
the schools for both facilities and resources. In this cooperative 
relationship, schools too often have been considered the junior 
partners rather than the cooperators they should be. Schools 
of the future have too much at stake not to become more actively 
involved in attacking basic problems of educational change. 

When schools take on these new responsibilities, the role of the 
supervisor will broaden considerably. Rather than being con- 
cerned primarily with the inservice improvement of science 
teachers in his school, he will also be highly involved with devel- 
oping and managing experiences that will effectively induct 
college students into teaching. Rather than being concerned 
solely with the implementation of a single curriculum in his 
school, he will also be involved in directing experimental studies 
to evaluate promising innovations. Further, he will be respon- 
sible for seeing that there is continuous feedback from each of 
these new enterprises into the ongoing efforts of his staff toward 
the improvement of science teaching in the school. 
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In these and other ways the supervisor will become increas- 
ingly influential in directing the future of science education in 
the schools. Concurrently , he will becGme increasingly influential 
in bringing about needed changes in the collegiate education of 
science teachers. He will be recognized as the clinical authority 
in the teaching of science. In the science education community 
he will attain coequal status with professors of science education 
in colleges and universities. And this is as it should be, for 
science teaching in the schools cannot attain its maximum devel- 
opment either today or tomorrow, until professional leadership 
of this caliber is directly available to science teachers in the 
schools. 
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SCOPE OF POSITION 



To best accomplish the goal of upgrading the K-12 science 
program, direct responsibility, either full time or part time, de- 
pending on the size of the school, should be assigned to adequately 
trained science personnel in each of the following general areas : 

K-12 supervision, or direction of the total science program 

Supervision of the elementary program 

Supervision of the secondary program 

It must be recognized that there are many avenues whereby 
specific responsibilities for the science program can be defined. 
In the small school system this might be accomplished by a 
classroom teacher devoting a portion of his time exclusively to 
the K-12 science supervisory task. In larger school systems the 
K-12 supervisory task becomes a full-time responsibility. In the 
metropolitan systems, in order for the task to be carried out 
effectively, it may be necessary to add further assistance. At the 
elementary level, this may be in the form of assistants, super- 
visors, consultants, or special teachers. At the secondary level, 
assistants or departmental chairmen may assume many of the 
responsibilities. 

GENERAL RESPONSIBILITIES 

The general responsibility of science supervision must be that 
of the upgrading of science instruction through the involvement 
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of the teacher, administration, community, and all professional 
channels. The fruits of this effort may be assessed through 
desirable changes in the behavioral patterns of children as dem- 
onstrated in the development of scientific skills, attitudes, usable 
knowledge, and methods of approaching the solution of scientific 
problems. It is also apparent in the behavioral patterns of teach- 
ers, as evidenced by improved teaching methods, increased scien- 
tific knowledge, and continuing professional growth in all of its 
aspects ; of the administrators as displayed by their cooperative 
efforts and guidance; and of the community by its acceptance of 
the program, its support, and its sharing of resources. 

ADVISORY RESPONSIBILITIES 

If science supervision is to be effective in the discharging of 
the stated general responsibilities, the supervisor must be recog- 
nized by the school administration as the best g^vailable source of 
information in the field of science education. In this capacity 
the supervisor should be asked for advice and direction, nnd such 
ad^dce and direction should have a significant role in shaping 
policy and making decisions in matters related to : 

Selection and assignment of science staff 

Design and construction of science facilities and selection of 
science equipment, supplies, and materials 

Science curriculum content, structure, and articulation 

Interpretation of the science program to the school staff and 
general public 

Inservice training of teachers 

Newest developments in science methods and evaluation of 
curriculum innovations 

Effective classroom methods and techniques of science in- 
struction 

Budgetary matters as they relate to the science program 

Each of the above advisory responsibilities is accompanied by 
demands upon the supervisor that he have the specific knowledge 
upon which opinions must be based and that he assume the 
responsibility for the action of such advice and direction. 

RESPONSIBILITIES FOR PROFESSIONAL GROWTH 

Many of the supervisory tasks of the science supervisor are 
not unlike those of supervisors in other fields. However, the wide 
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and varied fields of science, its constantly expanding body of 
knov/ledge, its emphasis on the laboratory approach to learning, 
and its rapidly evolving methodology demand from the science 
sui^rvisor, perhaps more than from a supervisor in any other 
field, that he exercise every possibility to grow professionally. 
This implies a continued reschooling through media such as insti- 
tutes, conferences, visitations, and a study of literature, in order 
that the supervisor may keep informed of the newest develop- 
ments m content, methods, materials, equipment, supplies, and 
philosophy as applied to all branches of science at all levels. At 
the same time, the supervisor must develop an association with 
other leaders in the field of science and science education. As a 
member of a professional organization, he must stand ready to 
make contributions of time, talents, and energies to the growth 
of his professional organization. 

By his own professional growth he places himself in a position 
to better serve in his supervisory capacity and to direct the pro-, 
fessional growth of the teachers of science in the school system. 

Boards of education and administrators should provide re- 
leased time and remuneration to contribute toward the continuing 
professional growth of supervisors and teachers. 



RESPONSIBILITIES FOR IMPROVING INSTRUCTION 

Science supervision must provide services to teachers both 
in the area of curriculum improvement and methods of teaching 
science and in the selection and use of materials for instruction 
This will include services such as the initiation and implementa- 
tion of inservice training opportunities, bringing about aware- 
ness of available institutes and conferences, the demonstration of 
proper usage of materials of instruction, and provision of oppor- 
tunities for leadership development. 



RESPONSIBILITIES FOR EQUIPMENT, SUPPLIES 
AND FACILITIES 

Those in the area of science supervision are charged with the 
re^onsibility of one of the largest capital outlays for equipment 
and supples of any of the instructional areas of the school 
system. They must be able to assume the responsibility for the 
wise selection, maintenance, and use of such equipment and 
supplies as will best fulfill the goals of the science program. 

Science supervisors must be aware of the facilities necessary 
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to Carrv out sci6«ce ntwl aWo t" 

municate their nature and desirability to those responsible for 
the acquisition of such facilities. 



RESPONSIBILITIES FOR USE OP SCHOOL 
AND COMMUNITY RESOURCES 

Science supervisors must be aware of available school and 
community resources, must evaluate their effectiveness as they 
relate to the curriculum to be implemented, must utilize those 
which would seem most effective in upgradin^r the science cur- 
riculum, and must work effectively in the development of new 
community and school resources. 



LINES OF COMMUNICATION 

Effective open lines of communication involving teacher, super- 
visor, administration, and public should be established and used. 
Rapidly changing content, methodology, materials, and philoso- 
phy at each level of instruction demand a continued interpreta- 
tion if a cooperative team effort is to be established and 
maintained. 

When a school system adds the position of science supervisor 
to its structure, it should at the s'ime time define the supervisor’s 
responsibilities and communicp.te such defined responsibilities 
to the total staff. 

TIME ALLOTMENT 

The person or persons responsible for the task of science super- 
vision must have time alloted commensurate with the breadth of 
the responsibility. The following schedule suggests the minimum 
requirements to accomplish the task : 

1. A full-time science supervisor should be provided in any K-12 
school system encompassing 50 or more elementary teachers 
in three or more elementary units, and with ten or more sci- 
ence teachers in the junior and senior high school units. 

When the size of the system exceeds the above, there should 
be provided additional adequately trained staff assistants who 
can work with elementary and/or secondary teachers and 
departmental chairmen. Departmental chairmen should be 
added in proportion to the size and numbers of the secondary 
schools. In the case of schools smaller than that defined above. 
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a well-trained science person with both breadth and depth in 
science and science education might be used in a teacher- 
supervisory capacity. 

2. Science departmental chairmen or science coordinators within 
a secondary school should be provided released time from 
regular teaching^ duties at the rate of one hour per day for 
each five science teachers or fraction thereof in the depart- 
ment. 

3. Assistance to the K-12 supervisor should be provided at the 
elementary school level on the basis of the task to be accom- 
plished. It would appear that an elementary supervisor could 
not work comprehensively with a large number of teachers, 
and would lose much of his effectiveness when the ratio 
exceeded one supervisor for each 100 teachers. Where several 
buildings are assigned to one assistant, the ratio of teachers 
to assistants should be reduced. 



FACILITIES 

Adequate facilities should be provided for all persons involved 
in the task of science supervision, coordination, or administration 
of the science program. These include : 

1. Adequate office space to enable the science supervisor to carry 
out the tasks assigned (Space should include floor area for 
desks, shelves, steel files, a table, and chairs.) 

2. Adequate storage and laboratory space for equipment and 
supplies to carry out the assigned tasks, which will include 
preparing, assembling, and evaluating teaching materials 

3. Trained, paid secretarial help sufficient to do the necessary 
clerical work, thus relieving the supervisors of routine office 
duties in order that he may do the unique task for which he 
is trained 



REMUNERATION 

Salaries for these positions should be sufficient to give the 
science supervisor professional stature commensurate with other 
administrative and/or supervisory positions in the school and 
e<»»..Tnunity. The salary offered such supervisors should attract 
thi, most highly qualified persons in the field of science and 
science education — ^from colleges and universities if necessary. 
The salary must be such as to enable the supervisor to assume 
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the responsibility for professional grov^h as required by the 
position. 

In the case of the full-time K-12 supervisor, this would be 
interpreted in the form of a salary equivalent to that of the 
building principals with whom he must act in an advisory ca- 
pacity. According to the NEA Besearch Report, 1967-R3, in 
school systems enrolling over 25,000 students, the mean maxi- 
mum salary of the elementary principal is 130 percent that of 
the classroom teacher, while that of the high school principal is 
148 percent that of the classroom teacher.^ Similar figures may 
be used to equate the salary of the science supervisor. 

Departmental chairmen should receive salary increments in 
proportion to their supervisory load. The differential for the 
departmental chairman should range from 5 percent to 20 per- 
cent above that of the classroom teacher. 



The Commission on the Role of the Science Supervisor 

commissioned by the National Science Supervisors Association, 
a section of the National Science Teachers Association 
A. C. Brewer, Chairman of Commission 
Members of Commission 
Richard F. Blake 
Ruth E. Cornell 
Lois E. Dunn 
Robert Grogan 
Howard N. Hubbard 
Norman P. Taylor 
Robert L. Walker 

Donald Stotler, President NSSA, 1964-65 
J. Hervey Shutts, President NSSA, 1965-66 
Annie Sue Brown, President NSSA, 1966-67 



1 Salary Schedules for Administrative Personnel 1966-67. Research Re- 
port 1967-R3, Public School Salaries Series. National Education Associa- 
tion, Washin^on, D.C. p. 28. [Current figures used. — Ed.] 
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a Supervisor 



THE ULTIMATE purpose of supervision is the improvement of 
teaching. The successful supervisor recognizes the importance of 
human relations and possesses those qualities which command 
the respect of his colleagues. His efforts become most effective 
when he has not only met this test, but when teachers eagerly 
seek his advice and consultation. 

The role of the supervisor, like that of any individual with 
important responsibilities in this time, has become more difficult 
and complex. Having a key position in the school organization, 
the supervisor has always been at the center of significant action. 
Today this action is influenced by a great whirlwind of change. 

Others have written about, and I shall only emphasize here, 
some of those factors that are brought to bear upon the super- 
visor in the schools of the 1960’s. 

The increase of knowledge and <'ie continuous pressure for 
curriculum change have made greater demands on the supervisor. 
His role has been made more difficult by the fact that we are 
attempting to educate all of the children, with their varying 
levels of ability and motivation. 

It is becoming widely recognized that changes r.~iust be made 
in the patterns of school organization, as well as in teaching 
techniques, if we are to prapare youth more adequately for 
productive and happy lives. Preschool education, team teaching, 
and the middle school are illustrations of this movement. 

The technological revolution, both in and out of the educa- 
tional arena, presents a threat to some teachers and the prospect 
of desirable change and growth to others. 
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Social change, coupled with an economic revolution, has made 
our schools unlike those of a decade ago. The mobility of our 
people, urban blight, the population shift to the suburbs, the 
information explosion, and the lack of employment opportunities 
for school dropouts have brought change to every community 
and to every school. 

The availability of resources, both financial and human, pre- 
sents a unique opportunity to educators. We have previously 
claimed that, given adequate amounts of money, we could find 
the solutions to the problems of education. Are we now finding 
it difficult to devise programs that are innovative? What are 
the best ways to use the talents of the layman, the paraprofes- 
sional, and the trained artist in our classrooms ? 

Rapid curriculum change in all of the disciplines is sweeping 
the nation. Parallel curriculum studies in many subject areas 
may confuse the serious student and certainly require that he be 
widely read. 

Recognizing then the climate of change that the supervisor 
must face, what should the school superintendent expect of the 
supervisor? I believe that he must expect him to be w'ell in- 
formed in his area of special competence and, equally important, 
to possess the desire and the ability to keep himself continuously 
informed. 

The supervisor should have that special quality that marks 
those persons who possess an excitement, an interest, and a 
great dedication to their area of specialization. 

The successful supervisor must also possess to a marked degree 
the ability to win the admiration and cooperation of those with 
whom he is working. To use an old cliche, he must also be a 
“well-rounded individual.'' 

How to bring about desired change in the school is a question 
with a thousand answers, but this is what we do expect of a 
supervisor. He must use many approaches, each geared and 
nicely attuned to the changing situations, different personalities, 
and the varying attitude of teachers, principals, and other work- 
ers in the vineyard. 

Leadership in curriculum change, inservice programs for the 
new and experienced teachers, the kindly and timely word to the 
beginner, the request for assistance from the veteran teacher, 
these are part of the daily fare of the ideal supervisor. 

Within a framework of administration support that creates 
freedom of action and well-defined areas of responsibility, the 
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supervisor working with teachers and discovering their special 
interests and talents is a jewel in the excellent administrative 
structure. The supervisor should expect the superintendent to 
provide this foundation on which he can build his contribution 
to the aspirations of his professional colleagues. 

He should expect the superintendent to support the curriculum 
proposals that have been arrived at as a result of intelligent and 
cooperative action. This involves not only budgetary action but 
also some positive participation in the further implementation 
of new programs. The superintendent should, in short, become 
a partner in the enterprise. I would like to think of the super- 
intendent as one who gladly gives credit to others — in this case 
to the members of his supervisory staff. 

The task of the supervisor today is patently a most difficult 
one, perhaps greater than that faced by any of his predecessors. 
The well-prepared, dedicated, energetic, and tactful supervisor 
must be a leader in the necessary change that is taking place in 
classrooms everywhere. He must be given the freedom to explore, 
to experiment, and sometimes to fail. He deserves the respect 
and the support of the superintendent in the many ways that 
that office can pave the way for change in the continuous search 
for excellence. 
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WE HAVE HEARD and read much about the duties of a science 
supervisor. Most of these observations have been authored by 
science supervisors. This is as it should be, since it is they who 
are involved in the daily execution of the duties and responsi- 
bilities of the office. 

The classroom teacher in science welcomes the opportunity to 
voice his expectations of the supervisor. Of necessity, he must 
speak from the restricted domain of the classroom. But it is 
there that the. fate of any program is decided. What happens 
in the classroom contributes most directly to the formal education 
of the child. 

A teacher expects constructive observation. He wants his 
presentations reviewed frequently, depending upon how experi- 
enced he is. Even the most experienced teacher knows he may 
unwittingly fall into poor teaching habits. The discussion of his 
observation should include motivation, discipline, personal ap- 
pearance, pupil-teacher rapport, and all the standard items of 
the accepted evaluation forms. 

A beginning teacher or a teacher new to the system would 
expect an orientation session which would familiarize him with 
the physical plant. This session should show him what equip- 
ment and supplies are available and where they can be found. 
It would also include how he can procure these items when he 
needs them. The briefing should cover standard classroom sup- 
plies, audio-visual equipment, and science equipment and mate- 
rials. If the teacher is unfamiliar with the application of any of 






What a Science Teacher Expects from a Supervisor 21 



I 



this equipment, he would expect that there would be some oppor- 
tunity for him to learn. This applies most to instrumentation 
equipment in science. The teacher also needs to know what is 
available in the school library as reference material. It would 
be helpful to have all this information available in handbook 
form for permanent reference. 

The teacher expects that he will be kept abreast of what 
changes are being made, not only in his department but in other 
departments of the school. For the less experienced teacher it 
would be helpful to explain the prospective impact of these other- 
department changes upon the science department. This will help 
him develop an overall concern for the child in terms of the 
entire educational process rather than only in science. 

In the process of curriculum review, the science teacher expects 
to be consulted for proposals. These proposals can then be made 
by the department as a unit. The teacher feels that since he is 
the one who must implement whatever changes are brought 
about, his knowledge of what happens in the classroom should 
be used to advantage. 

All science teachers expect to take part in budget preparation. 
Since science teachers may tend to ask for more money than a 
district can afford, limitations must be realized. It would be 
desirable to consider these limits within the framework of a long- 
range plan of acquiring equipment. Science teachers need spe- 
cialized and expensive equipment. They expect the supervisor to 
be at least conversant with the educational values of such equip- 
ment. When both teacher and supervisor understand the educa- 
tional purpose of equipment, values can be compared with cost, 
and decisions to accept or reject proposals for equipment acquisi- 
tion can be made on an objective basis. Once a decision has been 
made, the teacher expects the supervisor to be his ^Triend in 
court” with the administration and to make every effort to have 
the proposals accepted. 

The teacher also expects to be kept aware of curriculum inno- 
vations outside of his own school or school system. The super- 
visor can provide this information directly, or he can direct the 
teacher to publications or organizations which can keep him 
informed. The teacher expects to be urged to join professional 
associations, such as NSTA and other affiliated groups. The 
teacher can then examine the curriculum materials and organiza- 
tion programs to see what is pertinent to his situation. 

The teacher expects that the supervisor will help him plan a 
long-range program of self-improvement. This could include 
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suggestions for summer institutes, inservice courses, or available 
university offerings. The professional advancement of the teacher 
is important to good teaching. This program should also include 
attendance at local, regional, and national meetings, with the 
expense of the meetings being borne by the school district. The 
supervisor and the teacher can decide on which sessions will be 
most useful. 

Most important, the teacher needs time to prepare lessons, 
demonstrations, laboratory exercises, and tests. He needs time to 
correct laboratory reports, check homework, look at records in 
the guidance department, give individual help to students, sched- 
ule parent interviews and do all the extra tasks which have 
accrued to teaching over the years, such as keeping registers, 
checking buses, and playing patrolman in the lunchroom. 

The teacher looks to the supervisor to help him keep the size of 
his laboratory groups small enough to permit close supervision. 
Since so many of the newly developed programs are laboratory- 
oriented, this is a most important factor. The best-designed 
course in science can be made ineffective by lack of attention 
to this detail. 

The teacher is a teacher because he wants to teach. He expects 
the supervisor to make it possible for him to do so, and to do so 
in the best manner possible for both students and the teacher. 
The more obstacles a supervisor can remove or minimize, the 
better the teacher will be. Both teacher and supervisor want the 
same result — ^good classroom teaching. If we direct our combined 
energies to the problem, we can achieve that result. 



Wliat a Teacher 



Expects 



John H. Woodburn 

Charles W. Woodward 
High School 
Rockville, Maryland 



from a 

Supervisor 



STATED with maximum brevity, teachers expect supervisors to 
help improve classroom effectiveness and efficiency. Sought-for 
improvement may involve the total building or room facilities; 
equipment and supplies ; prior preparation of students ; student 
attitudes toward science courses and the total scientific endeavor; 
working arrangements with colleagues, administrative, and sup- 
porting service personnel ; attitudes of parents and community 
leaders toward the school in general and the science offerings in 
particular; and involvement in research and development activi- 
ties intended to advance our comprehension and management of 
the factors which seem to accompany the learning phenomenon. 

Perhaps the spirit of this essay can be best introduced by 
reviewing some aspects of the teacher-supervisor relationship 
that are almost axiomatic. Teachers and supervisors devote their 
time and energy to the achievement of common goals. Although 
each can always improve his effectiveness, by nature of appoint- 
ment to his position each teacher and supervisor possesses the 
required credentials of his office. Although we tend to refer to 
teachers and supervisors as collective entities, supervision of 
classroom instruction is invariably a person-to-person affair and, 
as such, is subject to all of the phenomena which accompany per- 
sonal relations. Each supervisor looks forward to encountering 
as wide variations in the teachers he supervises as are the indi- 
vidual differences among the pupils the teachers teach. 

In light of the wide differences among teachers and super- 
visors and the separate school systems in which they function, it 
is difficult to frame a general formula for supervisors to accom- 
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phsh what tethers want accomplished. In some situations, the 
tra..iv!onal by precept and example’* may be an appropriate 
formica. In other situations, the supervisor may choose to look 
upon his work pretty much as a course he is to teach. He can 
publish his goals, translate hopes and ambitions into lesson plans, 
and assess improved classroom performance as the “final 
examination.” 



Probably, the greatest number of supervisors can cause their 
work to be felt most sharply by the greatest number of teachers 
through the general formula of improving communications. 
Sup^isora occupy a crucial link in communication channels. 
In effect, they alone are on a “first-name” basis with all segments 
of administrative organization. The supreme rank of this super- 
visory function deserves illustration. 

The teacher who finds his new physics laboratory to have only 
one or two electric outlets will encounter countless annoyances 
while creating makeshift solutions to the problems generated 
when several groups of students must make safe connections 
between their laboratory stations and electric outlets. The only 
adequate solution to this problem calls for correction of an archi- 
tectural error. This solution, in turn, requires effective and some- 
times embarrassing communication through a long chain of per- 
sonnel. Delay in achievement of the solution breeds discontent on 
the part of the teacher. The hardships and canceled laboratory 
^ercises visited upon his students transfer additional frustra- 
tions to the teacher. His references to the “one-outlet goof’ 
become increasingly “unprofessional.” If the problem is not cor- 
rected promptly, the teacher is nudged toward becoming truly 
unprofessional. 



l^ere is the long-standing proverb that 10 percent of the 
student population neutralizes 90 percent of the teacher’s energy 
and enthusiasm. The teacher who has his heart set on investing 
his time and talents in the achievement of goals other than put- 
ting up with the disruptive behavior of this 10 percent is sure 
to seek help from all available sources, including, of course 
supCTvisoor ^isonnel. The elimination of the students who aw 
involved, their segregation, or the conversion of their behavior 
becomes a crucial problem that can well set the limits to total 
achievement within the classroom. Without the assistance of an 
supervisor the teacher must wage his battles through 
ppointments with the many people who share the responsibility 
for the disruptive element in his classes. These appointments are 
very, very time consuming and are often fraught with personality 
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accusations, many of which could be avoided through the actions 
of an appropriate intermediary. 

The procurement of equipment and supplies provides a third 
window through which we can view the effectiveness of com- 
munication within a total school system. Prompt delivery of 
requisitioned and informally ordered supplies provides a constant 
boost to a teacher’s morale and a delightfully effective nudge 
toward launching new and creative classroom and laboratory 
experiences for his students. The supervisor who keeps an ac- 
curate log of each requisition he approves and who expedites 
processing of the orders through each potential bottleneck wins 
for himself an honored position in the minds and hearts of those 
whom he supervises. And when insurmountable delay becomes 
evident, prompt notification of the teacher allows for revision of 
lesson plans, revisions which permit the teacher to continue to 
provide effective classroom instruction. 

In nearly all school systems, excitingly creative investigations 
are carried on in certain divisions. Many teachers want to share 
in these activities. Similarly, they want their colleagues and 
administrative associates to share in the excitement of their own 
small-dimension excursions into investigations of the learning 
phenomenon and the factors most likely to accompany it. Again, 
the supervisor is the person who should be cognizant of all of 
these exploration and research activities. In many senses of the 
word, his effective role as the communication link will serve to 
catalyze the research and development aspect of the total school 
system. 

To continue this point, in many school systems each teacher is 
“evaluated” in one way or another at stated intervals in his 
professional career. These evaluation sessions become perfect 
opportunities for the teacher to be reminded of his long-term 
hopes and ambitions. Similarly, these sessions provide equally 
effective opportunities for the supervisor to go on record with 
his offers of assistance. In turn, the evaluation forms can record 
the supervisor’s invitations for the teacher to lend a hand in the 
achievement of the supervisor’s long-term hopes and ambitions. 
Subsequent evaluation sessions become automata “pointings 
with pride” and “viewings with alarm.” 

Although referred to less often in the literature (and for sure 
in teachers’ lounges) it is probably proverbial that 10 percent 
of the teachers a supervisor supervises neutralizes 90 percent of 
the supervisor’s energy and enthusiasm. There are sure tc be 
insecure and sorely disenchanted teachers in every large school 
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system. Unfortunately, their “properly adjusted” colleagues ex- 
pect suoervisors to solve tl»e nrnKlama 
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10 percent create or foment. Solutions to these problems loom 
so difficult as to suggest that it is better to strive for their pre- 
vention rather than solution. 

Teachers whose goals and efforts to achieve them run counter 
to those adopted by the total school seem to trace their disen- 
chantment to what they feel was inadequate help at some crucial 
point in their becoming established as a member of the school 
faculty. A new person or an established person facing a new 
assignment or situation is especially receptive to feeling the 
effectiveness of efficient supervisory help. The teacher assumes 
that his supervisor enjoys the advantage of having been through 
the “new” situation and has accumulated solutions to all recur- 
ring problems. Nothing damages the evolving morale of the new 
person more significantly than to be told in the faculty lounge, 
“Your problems are exactly those which distressed me when I was 
new here.” Or, “Yes, I have opened several new buildings, and 
I had to go through exactly what you are going through now.” 

Recalling the favored position the supervisor occupies in the 
total communication pattern, he becomes the one person who 
can maintain feedback of information from one to another gener- 
ation of problems and solutions. Similarly, he is in the best 
position to circulate solutions to problems from school to school 
within the total system. He alone knows whether the “squeakiest 
wheel” really deserves the “most grease.” Thus, the supervisor 
who publishes to all who may be concerned the problems which 
must be fpced by the total school system, the progress that is 
being made toward achievement of their solutions, and objective 
descriptions of all factors which seem to be delaying this achieve- 
ment, is certainly doing all that his teachers can expect him to 
do to maintain morale and head off disenchantment. 

In summary, the supervisor who fulfills his role as the com- 
munication link between the teacher and the total school system 
stands best to be of maximum help to the teacher. 
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Supervisor 



STATE and local science supervisors share a common goal, the 
improvement of science instruction. While the former provide 
assistance and services on a state-wide basis but do not operate 
the schools, the latter are directly concerned with the actual 
day-by-day operation of the schools of a given local system. 

A few state science supervisors were active prior to the enact- 
ment of the National Defense Education Act of 1958; however, 
most of these positions have come into being since that time. 
Today almost all state educational agencies have one or more 
science supervisors or consultants who can help in the develop- 
ment of the science program from the state level. While the 
duties and the role of the state science supervisors may vary 
considerably among the states, they all have a common respon- 
sibility and interest in stimulating and strengthening science 
education throughout their state. In most cases this is accom- 
plished by the state science supervisor working with and through 
local school systems. 

From a historical point of view, many state science supervisors 
were originally concerned with the implementation of the Na- 
tional Defense Education Act through the mechanics of the 
acquisition program and the development of state supervisory 
services. As the implementation processes have become better 
organized and more routine and as additional personnel were 
appointed, considerably more attention has been given by state 
science supervisors to the more fundamental aspects of science 
education, including: curriculum development, improved teach- 
ing methods, selection of '^.cience equipment, design of science 
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facilities, and inservice training programs. To work effectively 
in these areas, state science supervisors are active in prcfessiona! 
organizations, including the National Science Supervisors Asso- 
ciation and the Council of State Science Supervisors. They main-, 
tain liaison with agencies and organizations interested in science 
education; they keep familiar with federal programs and main- 
tein contact with the United States Office of Education ; and they 
initiate and develop programs at the state, regional, and local 
levels. 

Because he works across an entire state, or even a part of a 
state, the state science supervisor is somewhat remote from the 
scene of direct classroom action and from continuous contact 
with a given group of teachers in a particular local system with 
its board of education and administrative staff. In this context 
he is unique, yet highly compatible with respect to local science 
supervisors. In effect, as a leader in science education, the state 
science supervisor is a catalyst for change and improvement of 
science education throughout the entire state, a coordinator of 
science education activities within his state, and another contact 
person who can provide assistance to local school systems and 
local science supervisors in the development of their specific 
science programs. 

More specifically, state science supervisors are usually equipped 
to help local supervisors in numerous ways. Some of these are 
as follows : 



The state science supervisor has a state-wide perspective 
of the science program and is familiar with its strengths and 
weaknesses. He has the advantage of seeing differences in 
local school programs, and from his vantage point he can 
assist local school systems in determining their own 
strengths and weaknesses and in working toward improve- 
ment. 

He has a broad range of contacts with leaders in science 
education at the local, state, and national levels. He can 
involve these leaders in improvement programs, confer- 
ences, and workshops, and can disseminate their ideas 
throughout the state. 

He has knowledge of and familiarity with federal pro- 
grams, their objectives and provisions. He can assist local 
school systems in the improvement of science education 
through the development of projects using these programs 
and other resources. 



f 
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He has access to current information on curriculum devel- 
opments and other programs in science education and usually 
has some means of disseminating this information to all local 
school systems. Many states use newsletters, bulletins, and 
other releases for this purpose. 

Working outside of the regular structure of the local 
school system, he can provide support to the local super- 
visor with respect to needs and desirable improvements to 
the science education program and can assist in the com- 
munication and interpretation of these needs to local ad- 
ministrative and teaching personnel. 

On a state-wide or regional basis, he can help to provide 
conferences and workshops which may not be possible within 
an individual local system. 

He can help to coordinate the activities and interests of 
science organizations and agencies within the state in order 
that all local systems may derive benefits from their 
programs. 

Using a variety of resources and providing financial as- 
sistance available at the state level, he can help stimulate and 
initiate special projects or pilot projects in local school 
systems. 

He can provide direct consultant service in conferences, 
workshops, and visitations to local school systems that other- 
wise might not have such services available and can supple- 
ment the services of the local supervisor. 

He can initiate curriculum development programs or 
guidelines of a state-wide nature, receiving contributions 
and involving personnel from many local systems and re- 
ducing the duplication that would result if each system 
proceeded independently. 

He can maintain a friendly, personal relationship with 
local science supervisors, enabling them to serve as catalysts 
in initiating new ideas ; and, in turn, he has friends who can 
help implement these ideas. 

He can arrange for exchange visitations among super- 
visors and teachers from different local systems to see new 
programs, methods, and facilities. 

He can arrange regular meetings of local supervisors to 
explore new directions, consider current problems, and work 
together for the general improvement of science education. 

On the other hand, supervision is a two-way street, whether at 
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the state, local, or any level, in that it involves mutiv/i respect, 
confidence, sharing, and planning togetlier by all iicerned for 
the achievement of common objectives. In this respect, local 
science supervisors can contribute to the work of state science 
supervisor as follows : 



The local science supervisor can initiate ontacts with the 
state science supervisor, request his services, and invite him 
to see local programs in action. Remembf . there is probably 
only one, or at most, several state superv . rs compared with 
many supervisors at a local level. Seek a personal relation- 
ship for mutual benefit. 

He can keep the state supervisor advised of local projects 
and programs. 

He can initiate and implement pro mising new programs 
and report on their progress. 

He can participate actively as speaker or in other capaci- 
ties in conferences, workshops, and other programs designed 
to bring about an exchange of ideas and a consideration of 
new directions and programs. 

He can serve as coordinator for local inservice programs. 

He can work cooperatively with the state supervisor in 
initiating, planning, and developing programs and activities 
of mutual benefit to both. 



In summary, the state science supei\^isor is another link in the 
pattern of cooperative approach to the development of improved 
science education. While his work and responsibility is with 
respect to a total state program, it is achieved through coopera- 
tive effort of local supervisors within the state. All of the 
thought, planning, and action that can be directed toward better 
understanding and better interaction between supervisors at the 
state and local levels can result in only one basic outcome — better 
science education for boys and girls. 



section II 



THE SUPERVISOR 
AT WORK 

• Working with, others 

• Preparing for change 

• Implementing curriculum change 
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IN AN INCREASING number of cases the science supervisor 
is becoming a member of a team composed of teachers, para- 
professionals, curriculum coordinators, and administrators. This 
team is striving to provide learning situations for each child. 
Advancing technology makes the attainment of this objective 
more feasible than ever before. Also, as the trend toward indi- 
vidualized instruction gains in momentum, the traditional class- 
room-centered school with group scheduling patterns will evolve 
into facilities engineered to provide a high degree of flexibility 
in grouping and scheduling. New types of teaching and learning 
equipment will necessitate the setting up of learning situations 
for larger numbers of students in an increasing scope and variety. 

The responsibilities of the supervisor working with and for his 
administrator are discussed in the fcfllowing chapter. Careful 
budgeting of time and thoughtful establishment of priorities also 
make it possible for a supervisor to fulfill the other half of his 
professional commitment — service to teachers. There are several 
ways in which his work with teachers may be organized. One 
useful classification is working with (a) individual teachers, 
(b) groups of teachers, (c) students and their teachers, and (d) 
personnel activities. 

INDIVIDUAL TEACHERS 

The individual science teachers with whom supervisors work 
present many of the same problems to him that a group of stu- 
dents presents to the classroom teacher. Individualized help to 
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each teacher according to his needs is the ideal for which the 
supervisor strives. A single system for the observation, evalua- 
tion, and help for teachers will not suffice for improving the 
science program in a school, no matter how well it is planned 
and structured. 

One approach to the problem of providing for the individual 
differences among teachers is to think of them in sever^ different 
categories. Just as students are placed in different reading and 
arithmetic groups in an elementary classroom, teachers may be 
considered as being in one set of groups when the supervisor is 
planning inservice programs and in another when individual 
classroom visits are being scheduled. 

Most supervisors schedule at least one visit to each teacher 
sometime during the semester, plus, of course, visits made by 
invitation. Each teacher needs to have personal contact with the 
supervisor. This provides an opportunity for the supervisor to 
bolster the confidence of a competent teacher who is hesitant;, 
or — diplomatically — ^to define areas in need of improvement to 
the complacent or overconfident teacher. Individual visits help 
him to spot innovative ideas being developed by a teacher so that 
these ideas can be properly applauded and disseminated to other 
teachers. Potential troubles can be identified and perhaps cor- 
rected before any real damage is done. 

As individualized instruction for children becomes more com- 
monly practiced, supervisors will need to increase the attention 
given to each teacher. The use of new technology will be difficult 
for many teachers as they find themselves being scheduled for 
large- and small-group instruction, for individual help sessions, 
and for especially prepared lectures. Elementary teachers re- 
sponsible for 30 children in a self-contained classroom, and sec- 
ondary teachers accustomed to a six- or seven-period day in which 
a similar lesson is taught to two or more groups of children, must 
adjust both thinking and planning. Many secondary teachers 
have had no previous experience with grouping children within 
a class, much less the planning of individud learning situations 
for a variety of students. 

A science supervisor will need to be alert to an individual 
teacher who flounders while attempting a new teaching tech- 
nique. Perhaps a demonstration lesson for seven’s! teachers with 
similar problems would be helpful. In some cases the supervisor 
can work with the troubled or doubtful teacher in a two-man 
teaching team for a day or two. Most successful supervisors 
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exercise much creative ingenuity in devising ways to help a 
teacher in trouble. The fact that they are not at first able to find 
a way does not deter them from trying again. The hardest aspect 
of this problem is probably finding a way to effect a change in 
the teaching behavior without hurting the pride or self-image 
of the teacher. 

A more formal way of observing and helping new teachers is 
usually necessary. Some type of check list or evaluation sheet, 
to be used by the teacher and the supervisor, is a practical way 
to provide data to be used for post-observation discussion. When 
working with practice teachers, the supervisor must give guid- 
ance in hoW learning situations for children, as opposed to in- 
structional situations by teachers, can be best structured and 
maintained. It is so easy to get sidetracked into discussing house- 
keeping chores and bulletin board construction! 

Part of the supervisor’s job is to inform teachers about the 
resources of the school and community. Because most super- 
visors do not have the time to help individual teachers with direct 
information at every time of need, it is necessary to develop 
procedures by which teachers can help themselves. An informa- 
tion card file listing the names and addresses of persons to be 
contacted for special equipment, field trip guidance, or similar 
services is a valuable adjunct to the supervisor's desk. The 
simpler the information retrieval devices of this sort are, the 
more efficient and speedy will be the task of informing teachers 
so that they can proceed without the supervisor's individual 
attention. A file of information about new national curriculum 
projects or one describing the summer school offerings at local 
colleges is an example of indirect help to teachers. A monthly 
one-page bulletin for staff distribution is a practical way to 
report news about science education in the school. 

Many supervisors will be expected to work directly with the 
library, testing, guidance, and research staff members or, from 
time to time, to confer with department chairmen in mathe- 
matics and science. Staff members who work with each other 
above the teaching level should plan and practice shortcuts to 
facilitate communication and the exchange of information among 
themselves. 

In working with individual teachers, the challenge is found in 
maintaining a balanced schedule so that all teachers are served, 
not just those who clamor for attention. The quiet teacher may 
be the one in most need of help and may also be the one who will, 
in the long run, contribute the most strength to the program. 
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Science supervisors can also facilitate recG^nitioii of outstand- 
ing work or special talents by publicizing fellowships and awards 
and by nominating teachers for awards, for fellowships, and for 
assignments in professional organizations. Beginning in 1967, 
NSTA has given awards each year for distinguished service to 
science education. Industries and other professional organiza- 
tions are interested in recognizing outstanding science teachers. 
Some of these programs and opportunities are listed in Keys to 
Careers in Science and Technology— 1967 Edition.'^ 



GROUPS OF TEACHERS 

The science supervisor may find himself being asked by his 
administrator to plan and implement teachers* workshops, cur- 
riculum writing groups, textbook selection committees, and dis- 
cussion groups. It is very often advantageous for a supervisor 
to take the time to assess the real need for these activities so that 
he can initiate group work for which teachers can see some 
necessity or value. 

The science supervisor has the responsibility for quality con- 
trol when helping teachers to plan activities for themselves or 
their students. Teachers, as a group, must be led by the super- 
visor to establish priorities for using time and energy to imple- 
ment special activities. Teachers should not be asked to under- 
take a new instructional program, inservice courses, a formal 
evaluation program, and the planning of a science seminar simul- 
taneously. The supervisor is in a position to look at the whole 
picture from a long-range point of view. Teachers who find 
themselves trying to do too many projects, some of which are of 
questionable value, are not likely to remain enthusiastic about 
program innovations. 

After the priorities have been established, the supervisor has 
the additional task of establishing guidelines for the activities 
which have been selected. Any project must be shown to be edu- 
cationally worthwhile, pedagogically sound, economically feasi- 
ble, and of possible accompliohment with the available resources 
and staff members. The supervisor may have to convince any or 
all of the administrators, teachers, and students of the value of 
the project, and its precedence over other desirable activities. 



\ Keys to Careers m Science and Technology— 1967 Edition. National 
Science Teachers As^ciation, Washington, D.C. (Order from NEA Publi- 

Washington, D.C. 20036. Stock No. 
471-1455?4, ?1. Payment must accompany orders of $2 or less.) 
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Much of the work with groups of teachers will be in the area 
of curriculum development. There are organizational chores in 
setting up committees, collecting materials, and arranging the 
meetings. When the work of the committee is finished, much time 
is involved in editing materials, printing and distributing them, 
and then encouraging appropriate experimental use and evalua- 
tion. With practice, these chores become easier, so that the 
supervisor can turn his attention to the more important roles of 
leadership for and evaluation of the work as it is being done. 

As group work of any kind proceeds, it is important that the 
objectives originally formulated do not become lost in the mass 
of details. At the end of the project, someone must equate the 
results with the original purposes and make an evaluation. It is 
assumed that the objectives were first designed to fulfill some 
clearly recognized requirement and that the composition of the 
committee and its work was engineered into a manageable task. 

For example, most districts have now abandoned the practice 
of trying to evolve a science education program which originates 
completely in the minds of the committee. Neither are groups of 
teachers being asked to sit down alone to develop a curriculum. A 
new course of study for a local district is much more likely to be 
an adaptation synthesized from one or more of the national cur- 
riculum projects or from commercially prepared materials. 
Teacher committees should work with a consultant knowledge- 
able in devising curriculum building techniques — a task for which 
most teachers have had little training or experience. The super- 
visor or a qualified person from outside the school system may 
fill this role on a short-term or intermittent basis. Some school 
districts are employing selected teachers and supervisors during 
the summer months. Such committees usually include persons 
from all levels of instruction in order to bring a diversity of tal- 
ents and viewpoints to bear upon the work to be done. See also 
the chapter entitled “Tactics for Curriculum Change.” 

As the year-to-year curriculum revisions are made, a super- 
visor is faced with the continual educational needs of the teaching 
staff. Opportunities for additional education must be provided 
by the local district in a variety of ways. How many different 
opportunities are offered and what the scope of these programs 
should be will depend upon the competences and characteristics 
of the teachers. Inservice programs are now more likely to be of 
a developmental nature, rather than remedial. 

The methods of instruction used in inservice programs should 
be worthy of imitation in the classroom. Teachers do not learn 
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how to conduct lab-centered lessons by listening to a lecture. 
Inseryice sessions may be conducted by the supervisor himself, 
a professor from a neighboring college, a talented teacher from 
the local or a nearby school system, or a publisher’s representa- 
tive. The supervisor, in any case, should assume a great deal of 
responsibility for the planning of the content and format of the 
sessions. He can then be assured that a balanced offering of 
different teaching techniques is used. 

Group work with teachers may be necessary for a variety of 
reasons. In addition to the curriculum development and inservice 
programs, teachers may need meetings to share teaching ideas 
among themselves, to plan equipment purchases, to plan visita- 
tion or exchange programs with other districts, to hear visiting 
lecturers, to tour nearhy educational facilities (nature park, 
museum, industry, learning-resource center), and to plan special 
science events for students, parents, and the community. 

WITH OTHER STAFF MEMBERS 

The supervisor will also find hiniself working periodically with 
a representative of the library staff. The newer science educa- 
tion programs require reference materials in larger quantities 
and greater scope than ever before. Many school libraries are 
receiving increased support from several sources so that present 
holdings can be more easily updated and enlarged. 

However, many librarians do not feel qualified to make selec- 
lions of reference materials for science. This is particularly true 
m the matter of journal and periodical acquisitions and in the 
field of science for the elementary grades. Help is needed in 
collecting books for the professional library used by staff 
members. 

Librarians want to spend their money on materials of high 
quality that will be used. The supervisor can collect teacher re- 
quests and add his own selections to the list. The librarian can 
be of help to the supervisor in choosing references which are in 
the best format, printing, and binding. Together they can plan 
for the most satisfactory use of the money available and a sound 
long-range acquisition program. 

Participation of schools in educational research projects is 
increasing. Supervisors and teachers are working together on 
research projects and grant-seeking proposals. School district 
budgets often include an item for research and development The 
impetus for educational research may come from a higher educa- 
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tion institution, the school board, the supervisor, or the teachers 
themselves. Working in ongoing research projects is a valuable 
experience for the professional growth of teachers and super- 
visors. This activity gives opportunities for teachers to learn 
about research design, searching the literature, reading and 
writing abstracts, and using the technological tools available to 
researchers. Doing scientific research (as many high school stu- 
dents are) is an excellent way to learn the nature of science and 
how scientists work. A supervisor who is doing some research 
will find that his teachers will be more willing to try it also. 

Research activities will increase the work that science super- 
visors are already doing with guidance directors, general cur- 
riculum coordinators, testing officers, science department chair- 
men, and mathematics personnel. These people, including the 
science supervisor, make up a school services team which influ- 
ences the philosophy and aspirations of a whole school. This 
team, in its work with the administrative staff, can literally make 
or break the reputation of the school. 

When working with different groups of staff members, the 
supervisor will find himself in a role of double management. The 
objectives must be identified and fulfilled, and the people involved 
must be employed with efficiency and in harmony with each other. 
The supervisor may wish he had been a psychology major as he 
tries to keep the tasks narrow enough to manage but broad 
enough to be useful. 



WITH STUDENTS 

The science supervisor will be called upon to work with indi- 
vidual students or to plan programs for groups of students. 
Teachers should be encouraged to solicit the help of the super- 
visor in solving problems of certain students. If the invitation 
comes by some other route, the teacher should be notified 
promptly so that communication is open and smooth. 

If a student or group of students is planning to work on a 
special project involving cooperation with an outside agency, 
such as an industrial firm, health associations, or a local scientist, 
the supervisor will be expected to act as a liaison person among 
the interested parties. This may involve the preplanning of 
schedule adjustments, contract negotiation, as well as the prep- 
aration of any publicity needed to give the community an under- 
standing of the project and its value. 

Science fairs or exhibits are a concern for many supervisors. 
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Educators, in increasing numbers, are coming to the realization 
that the traditional competitive science fair has some serious 
shortcomings and pitfalls. Supervisors who work in a district 
where a science fair each spring has become a school tradition 
may wish to work with teachers and students to re-examine the 
objectives of the fair to ascertain how much real value still 
exists in the program. 

Some districts have abandoned the fair in favor of an event 
which £.*Tords the opportunity for individual students to report 
the scientific research which has been done as an integral part of 
course work or as a result of an individual interest. Good science 
fairs are a natural outgrowth of the school science program 
rather than being the reason for which the work was planned in 
the first place. 

There are other types of special science activities which may 
reflect the spirit of science better than the traditional fair alone. 
Some schools are trying a plan whereby participating students 
meet in seminars, with or without an audience, to hear each 
other's reports and then ask questions. Others are using a junior 
academy of science approach which emphasizes the presentation 
of a paper rather than an exhibit. Subsequent publication of the 
proceedings provides a record of work done from year to year. 

Supervisors should insist that when competitive types of sci- 
ence youth activities are planned their educational values should 
take precedence over their public relations value to sponsoring 
organizations. The quality of science fair projects can be ex- 
pected to be in direct proportion as to the quality of the judging 
done from year to year. Judges should be chosen from the 
scientific community to assure that the evaluations will be based 
on and reflect the scientific merits of the projects. Good rules 
and regulations for conducting science fairs are available from 
the national science fair organizations. Supervisors should see 
that teachers transmit up-to-date information to their students 
about award programs and other activities such as the Ford- 
Future Scientists of America Awards (NSTA) and the Inter- 
national Youth Science Fortnight. 

Students sometimes need advice in connection with individual 
work they are doing, which neither the teacher nor the supervisor 
is prepared to give. Again, outside help should be sought. Some- 
times a disinterested, bored student can be stimulated by contact 
with a local scientist who will help him work on something of 
special interest to him. This becomes the student's science pro- 
gram. Supervisors are usually aware of valuable resource people 
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in a variety of occupations who can provide for individual differ- 
ences in this way. 

Another area of interest for the supervisor is that of career 
guidance. He is in an advantageous position to identify and 
nurture the science-prone student who needs help in learning 
about the new occupations and professions arising in the field 
of science. With the help of the guidance counselor, he can 
portray to the student the science-oriented vocations which fit 
his particular capabilities and probable educational opportuni- 
ties. Too often students are lost to the scientific fields because 
they think only the most intelligent and highly educated people 
can qualify for the work. Students are subjected to much mis- 
leading information about science. 

Special lectures or seminars can also be planned for both 
students and teachers. Traveling exhibits sponsored by indus- 
trial firms, nonprofit educational institutes, and governmental 
agencies are also available to those who wish to enridi the 
science program for the entire student body or some segment of 
it. Preplanning and follow-up activities are necessary to make 
this kind of program a justified part of the total school instruc- 
tional plan. The present trend is away from packaged traveling 
programs and toward flexible program segments which can be 
mixed and matched to fit the wishes of each individual school. 

To implement an effective program for students, the super- 
visor must be well informed about and have rapport with local 
scientists and the institutions these scientists and other resource 
people represent. 

I 

PERSONNEL ACTIVITIES 

A science education program will be no more effective than the 
combined efforts of the total teaching staff can make it. This idea 
will be in the back of the supervisor’s mind as he engages in the 
recruitment of new teachers, the supervision of student teachers, 
the preparation of recommendations for teachers, and the assign- 
ment of the staff members to existing or new positions in the 
school. 

As he travels about, attending conferences and visiting other 
programs, the supervisor will be alert in his contacts with people 
to identify individuals who are looking for new positions which 
offer a chance to grow professionally. Sometimes young teachers 
do not sense this growth need in themselves, except as a vague 
frustration about their present situation. Such teachers may 












42 SECTION II / The Supervisor at Work 



need some gentle prodding toward positive thinking about the 
chances they have for advancement in the profession. With the 
advance of educational technology, many new directions for this 
growth will emerge. 

The supervisor will also travel to observe teachers whose appli- 
cations for positions have been received by the district. The 
written credentials of a prospective teacher are no substitute for 
knowing firsthand how the teacher relates to students and other 
teachers. 

The science education staff can also be strengthened internally. 
The early identification of the most promising student teachers 
results in an opportunity to give preservice grooming to those 
who may become applicants for positions. By involving a student 
teacher in performing real tasks, instead of planned hypothetical 
exercises, in the school, it is possible to make a better evalua- 
tion of his potential, while at the same time giving him a vested 
interest. 

The supervisor who is able to delegate responsibilities to others 
in an ethical, mutually satisfying way can also groom members 
of the present staff for reassignment to different positions where 
their particular talents can be most effectively used. When teach- 
ers are sparked by an enthusiastic supervisor, they will do many 
things which lighten his work load and at the same time help 
them to grow professionally. In a situation like this every- 
body wins. 

A less-satisfying aspect of personnel work is the occasional 
necessity to help those teachers who are not making a satisfac- 
tory contribution to the science program to find a more appro- 
priate niche somewhere else on the staff or to arrange for the 
termination of employment. This is a cooperative venture which 
involves the teacher, the supervisor, and the administrator of 
the school. No supervisor should attempt it alone. 

Some teachers need and want experiences outside the frame- 
work of the school program. By judicious recommendations of 
teachers for fellowships, special courses, retraining in a par- 
ticular skill, or participation in research studies, it is possible 
to upgrade the science teaching staff. Useful and rewarding ways 
for using these teachers should be preplanned so that they can 
see a genuine value in completing this special preparation. If 
this is not done they are likely to go elsewhere so that the new 
training can be used profitably. 

The contemplation of so many tasks to be done with and for 
teachers can be a dazing experience. These ideas have been 
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presented in the hope that each reader will gain insight into the 
many possible avenues of endeavor. No single school system can 



vio\i& Iv/ pc&Ii/j.iu tiiciii dll • 0O1116 

may not ’ e appropriate in a given school. Those most applicable 
and workable can be instituted immediately. Others may become 
more valuable later. As the supervisor gains skill in doing two 
or three things at a time (yes, really), he will feel more confident 
about enlarging the scope of his services. 

An enthusiastic supervisor is not likely to want to operate in 
the same way each year. Abandoning ineffective work plans and 
shouldering new ones from time to time will help to keep the job 
of supervision exciting and satisfying. This practice also sets a 
good example to teachers. The work that the supervisor does 
with teachers will keep him close to the object of all his creative 
thinking — the students to whom he is responsible. 
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THE SCIENCE supervisor, coordinator, or director of science 
education provides a liaison between the science teachers and 
the administrative leaders in his school, district, county, or other 
organization. This liaison is essential to teachers, for they depend 
on him to inform the members of the administrative staff on the 
NATURE and IMPLICATIONS of the SCIENTIFIC ENTERPRISE. This 
liaison is essential to the superintendent, for he needs one person 
he can depend upon to be the knowledgeable spokesman for the 
science phase of the total educational program. The science 
supervisor also represents science education in the school pro- 
gram to the school board, the parents, the community, and to 
other agencies. The special relationship between the science 
supervisor and the administrators of a school or district is the 
chief concern of th is chapter. 

A science supervisor sells one commodity only confidence. 
To his superintendent he must sell confidence in his knovvledge 
of the total scientific enterprise, both within his school or district 
and within the nation. The confidence or respect that a science 
supervisor can earn from his superintendent comes from his 
proven professional judgment based on : 

1. Current knowledge about content in the sciences (chemistry, 
physics, biology, and earth and space science) 

2. Current knowledge about curricular materials in science and 
methods in science teaching 

3. Current knowledge about children and how they learn 

4. Leadership ability based on improved management techniques 
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The science supervisor plays a unique role in administration, 
for this professional role requires a full-time commitment involv- 
ing continuous study and extensive reading. Only by being 
current in the knowledge required can he serve two of the major 
functions of his position, the design and implementation of 
science programs and the provision of services and materials to 
facilitate the work of the science teachers. 

The relationship between a competent science supervisor and 
his superintendent must be based on frequent, scheduled con- 
tacts, because the demands of science education are changing 
radically from the modest position science occupied a few years 
ago. As new, activity-oriented programs are added to or replace 
the outmoded, textbook-oriented science classes, increased finan- 
cial support is needed on every front to provide : 

1. Larger and better equipped rooms for science from first 
through twelfth grade 

2. More equipment and supplies per pupil per year 

3. More science scheduled for more students 

4. Increased services in a laboratory program (e.g., laboratory 
technician, research projects, reduced class loads tD allow 
better laboratory supervision) 

These demands for financial support must compete with other 
programs in the total system. Careful judgment on the part of 
the supervisor is needed to see where and when the demands of 
a modern science program should be emphasized with his super- 
intendent. At certain critical times in the administration of a 
dynamic district the supervisor must be prepared to present a 
carefully constructed program with aggressive salesmanship. 
Some of these critical phases include : 

1. Long-range capital improvement programs 

2. Annual budgeting for current operation of all programs 

3. Planning facilities in a new building or renovations of older 
buildings 

The science supervisor may be looked upon by his superin- 
tendent as the agent for “quality control” in the district. This 
description of his role would be deceptively easy to fill if the 
accepted quality were quite low — ^the '‘control” would present no 
problem. But when the quality demanded is high, then the pres- 
sures for bringing all schools up to the desired level work posi- 
tively for the supervisor and his total enterprise. If he can move 
one school ahead in one aspect of the program, either in the 
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physical plant or curriculum phase, then other schools will be 
critical of their own position. If the new position represents the 

j *'**''“ '-ca':neis ana principals join 

the demand for a similar science program. 

The major obstacle to the kind of professional relationship 
between the supervisor and the superintendent described above 
IS the lack of opportunity to affect the key people. It, therefore 
fans upon the supervisor to establish regular communications 
with all key people in administration in order that he be informed 
of plans and anticipated changes and that he, in turn, may confer 
and advise on those changes affecting science. A supervisor can 
easily get so involved in the teacher-committee and classroom 
activities that this important phase, exchange of vital informa- 
tion with key administrators, can be slighted. (Or, conversely 

t<^P-Jeavy and lose the vital teacher-service 
phase of the position.) 

EXPECTED FROM THE SUPERINTENDENT 

No relationship can be adequately described from one direc- 
tion. What can the science supervisor reasonably expect from 
his superintendent? peti irom 

First, he needs the opportunity to present the design and im- 
pementation of the continuing science program for periodic 
review. Such a review should include long- and short-range 
goals, ^st analysis, personnel, facilities, and inservice implica- 
tions. Th^e superintendent should provide the broad base of plan- 

brcoheJenf 

The superintendent should keep the supervisors ir formed of 
trends, discussions, and changes in total planning (fiscal, build- 
ings, personnel, etc.) which are essential to the supervisory role 
turn, ask for recommendations or advice on matters 
within the professional realm of a science supervisor in time for 

^ ^ response based on available information 

Sght be^^" guesses. Examples of such “advice” questions 

1. What would be the effect on the science program if we 

Ranged to modular scheduling in the senior high school? 
How would the science facilities of a new school be planned 
under modular scheduling? ^ 

2. What kind of instructional organization at the elementary 
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level would produce the best science program? How would 
this organization affect the child, the teacher, the curriculum? 
3. Should science be taught as a major subject to all students in 
grades 7-9? Why? 

In his contacts with other administrators the superintendent 
must be supportive of the science supervisor. When the super- 
visor is in a “service” or “staff” position, where his advice may 
be accepted or rejected by principals, this kind of support from 
the superintendent is most essential. Administrators who lack 
the professional training to judge the supervisor’s recommenda- 
tions can defeat the movement of the science program if inde- 
pendent decisions are made. 

The superintendent can provide the balanced fiscal policy 
within which a healthy and dynamic science program can func- 
tion. For it is the long-term, regular financial support that builds 
the confidence of staff which, in turn, makes the essential differ- 
ence in vigorous science education. 

A key concept behind the relationship a supervisor establishes 
with the principals in his district is the fact that each one needs 
the other to do his job well. A principal cannot have the profes- 
sional background in each discipline which the supervisor is 
expected to maintain ; therefore, the principal must call upon the 
supervisor of science for advice on the science program based 
on the supervisor’s broad background of information and experi- 
ences. The supervisor can produce no improvement or change 
without the support of the principal, who is traditionally **the 
educational leader of his building.” Togeth r they can plan for 
and implement the needed schedule, facilities, equipment, teacher 
assignment, inservice, etc. The supervisor brings the broader 
picture to the building and can often suggest resources not real- 
ized within the school. Rivalry has no place in the relationship 
between a supervisor and a building principal, for they have a 
common objective, the design and sustaining of a good science 
education program. 

It is one role of a principal to bring the picture of the educa- 
tional program in his building to the public through various 
publications, meetings, PTA programs, etc. The supervisor 
should encourage him to present the science program to his 
public ; he should help the principal to interpret the needs and 
goals of science to the staff and conimunity. The science super- 
visor can experience his greatest satisfaction when public recog- 
nition for the quality of the science program is bestowed upon 
the principal, his staff, and his pupils. 
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SERVING as a liaison between the schools and the resources of 
a community can be one of the more exacting and important tasks 
performed by the science supervisor. In this role, the science 
supervisor must bring together the segments of the community 
which have the most to offer to the school program in both help 
and support. 

THE INITIAL CONTACT 

This task requires more careful planning and management 
than perhaps any other single area in which the science super- 
visor functions. The supervisor must make the initial contact 
with the community. This first contact is very important from 
several points of view. First, while industry and private citizens 
are very eager to help, they are also very unsure of just what 
role they can play. A presentation from the schools which leaves 
them puzzled as to their exact role, frequently results in a con- 
fused retreat from the field of education. In order to avoid this 
first pitfall, it is important that the supervisor present a clearly 
formulated plan to these people with whom contact is being 
established. Within this plan must appear: what, how, when. 

Creation of such a plan can take shape in a number of ways. 
A very successful method is the use of a committee composed of 
community people and several teachers on the science staff. Most 
people who volunteer to serve as community resources tend to 
be very idealistic in their attitudes toward education. Their 
ideas are very vp'uable, though at times soaring beyond the limits 
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of practicality. These people will be able to define the kind and 
amount of help they are able to give to your program. 

A second mpfkoH ncioH hv moviv «« 

of community resource persons. This file is usually compiled by 
asking members of the community to complete applications de- 
scribing their particular specialty. These applications are then 
organized into a central file from 'rthich a teacher can choose 
the resource he feels will best suit his program. 

Of the two alternatives, probably the resource committee will 
eventually prove to be the more effective. Members of this com- 
mittee can provide a more direct contact with other individuals 
and industries who could and want to be a help in the program. 
Teachers on this same committee will be able to describe exactly 
the school needs and what they feel is important to them. 

PROPER BALANCE 

In the role of a catalyst, the science supervisor must avoid 
being the program. The best catalysts are never seen or heard 
unless they are in the best interests of the program. A middle 
ground must be established between being a constant bother to 
the people with whom the supervisor is working and giving them 
the impression that they are being ignored. Often the com- 
munity resource people are made to feel that they are the most 
important part of the science program, then suddenly they find 
themselves being taken for granted. These two excesses are about 
equal in gravity. 

Avoiding this major pitfall is not easy, but it is not an insur- 
m yunteble problem. Providing a means of objective evaluation 
will give the community resource people a clear idea of what help 
they are providing, how the children are receiving it, and how 
their program can be improved. At the same time they are 
gettingsome recognition each time they participate in the school's 
program. 

A happy balance of use is also a task at which the science 
supervisor must work long and hard. Like all problems in educa- 
tion, this area is a multiheaded monster. The biggest double- 
barreled problem is overuse or neglect. By acknowledging that 
some community programs are going to be more useful than 
others, it is possible to get maximum service from everyone. At 
the outset of most programs, community resource people are 
inclined to overestimate just how much work they are capable 
of doing. The result is that resource people frequently overextend 
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themselves and are uncertain of how to approach the supervisor 
about reducing their work load. In setting up the program, the 
supervisor should allow everyone frequent opportunity to re- 
evaluate his commitment. 



CONTINUING CONTACT 

Contacts should not be made and then allowed to wither from 
non-use. In many instances, the school goes to the community 
resource for the first contact. Once this line of communication 
is open, it will generally continue to be self-renewing. However, 
if the first contact produces results that are not satisfactory, the 
supervisor must provide a means by which the resource presenta- 
tion is strengthened or even changed. Unsatisfactory results 
may be the result of poor class preparation. Unhappily, some 
very talented people cannot present a good, understandable pro- 
gram on the K-12 level, and they may either have to be dropped 
from the program or have their orientation altered. 

Museums, arboretums, zoos, nature centers, etc., present a 
different set of responsibilities for the science supervisor. These 
institutioiis frequently maintain their own staff of teachers under 
an education director. They have their own education program 
and usually serve a number of school districts. 

These factors of staff and a prepared program reduce the 
flexibility available to any one school or school system. However, 
avenues of cominnnication are generally easier than those for 
dealing with individuals, and the supervisor’s job shifts from 
shaping community resources to modifying the school program 

to fit the presentations at established private educational 
institutions. 

In many cases, the demand on private institutions to provide 
highly specialized instructions can be great. A large museum in 
the City of Philadelphia handles 60,000 schoolchildren a year 
with a staff of fewer than 10. This museum has been approached 
about the possibility of handling an additional 20,000 children 
a year. From an example such as this, it is obvious that school 
systems using this facility must adjust their program to the 
museum’s. 

The science supervisor must be familiar with the program and 
key his teachers’ work to what they will do and see at the mu- 
seum. At the same time, the supervisor should have a line of 
communication to the institution that will allow him to partici- 
pate in the evaluation of the institution’s educational program. 
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This participation will enable him to see that in some ways the 
children from his district or school are presented with a program 
that is of use to them in their regular school work. 

In summary, the science supervisor must use certain basic 
tools as he works with the resources that his community has to 
offer to his science program. 

The levels of use will differ, depending on the community and 
the extent to which the school makes use of the resources avail- 
able. But in all cases, a good program of evaluation is a must. 
The evaluation can be effective only if a clear program of use 
of community resources has been developed. A good program 
must also have strong elements of flexibility and change. 

Serving as a liaison between schools and the scientific resources 
of a community can be most rewarding and satisfying. It also 
requires the greatest amount of effort and skill in the fine art of 
“people management.” 



Providing 

the Teaching 
Environment 



LeRoy G. Moore 
Assistant Supervisor of 
Science 

PortUind Public Schools 
Portland, Oregon 



ONE OF the major responsibilities of a classroom teacher is to 
provide an environment that is conducive to the best kind of 
learning. Likewise, it is the responsibility of the science super- 
visor to provide an environment in which teachers can adequately 
carry out their roles as professional persons working with boys 
and girls. Therefore, with the environment of learning and the 
environment of teaching in mind, the science supervisor helps 
teachers with the following : 

1. Selecting, planning, and utilizing new facilities 

2. Planning and implementing new curricula 

3. Ordering and using new supplies and equipment effectively 

FACILITIES 

If facilities are to serve students and their teachers adequately, 
teachers themselves must be involved in selecting, planning, and 
utilizing them. Before existing facilities become inadequate is 
the time to start planning for new or remodeled ones. A new 
facility might be a science supply center, a science wing of. a new 
high school, a remodeling of an existing science wing, or a new 
elementary school. 

When facilities are to be planned, the supervisor should take 
part in or advise committees of teachers and curriculum per- 
sonnel who are planning the change. He also needs to provide 
the committees with competent resource people who can advise 
and recommend in their specialized fields. The combination of 
the committee's experience and the recommendations of the re- 
source people can be put together to form a set of recommends- 
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tions that can be translated into an effective environment for 
learning science. 

Even in such simple recommendations as the followinsr, for 
example, one sees clearly how the teachers* specif ations for the 
elements of the learning environment are combined with the 
recommendations of the architect or other resource person. These 
examples come from a committee working on the planning of a 
new science wing : 

1. Movable laboratory facilities with quick disconnections 
This type of facility is extremely important in the ever-chang- 
ing modern science curriculum. In a matter of minutes a 
laboratory table with electric, gas, and water connections can 
be disconnected and reconnected elsewhere in the classroom. 
Spaced floor connections are covered with waterproof covers 
when not in use. 

2. Provisions for individualized instruction 

The plans include rooms that can be divided into small rooms 
so that team teaching, cooperative teaching, and individual- 
ized instruction can be properly used. 

3. Combination storage room and preparation laboratory 

The increased amount of laboratory work in modem pro- 
grams in science requires readily accessible space for storage. 
Supply and preparation rooms built between two classrooms 
can be utilized by both classrooms. 

4. Adjustable shelving 

Shelving is adjustable to fit the varying needs of teachers and 
curriculum. 

The science supervisor should not only see to it that he himself 
and teachers are included in the planning of facilities, but he 
must lo what he can to make it possible for teachers to serve on 
committees, such as a facilities committee, without unduly adding 
to their other duties. Ideally, such committees should meet during 
school hours. This involves convincing the administration that 
substitutes should be provided for the teachers. Some school 
districts are solving the problem by paying their teachers to work 
on these special projects on Saturdays and during the summer 
months. 

CURRICULUM INNOVATION 

Other chapters in this book have discussed the planning and 
implementing of new curricula. Here we are concerned with the 
function of the supervisor in providing an atmosphere conducive 
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to curriculum innovation. He makes time, funds, and leadership 
available to teachers and other curriculum personnel who are 
interested in changing the curriculum. But more than that, he 
creates an atmosphere of acceptance for the new program. 

After a course of study has evolved from a local committee 
or when a national program has been reviewed and accepted, 
then it is time to advertise the availability of this material. 

One way to get the new curriculum into the hands of the 
teacher is by offering inservice classes. Some suggestions on how 
to make a class successful are : 

1. Use a local teacher, adequately trained as the instructor of 
the class. 

2. Use college professors as advisors in local district curriculum 
change, so that they too become familiar with the new ap- 
proaches and, in turn, can offer more effective college classes 
to prospective teachers. 

3. Spread the required number of classes over a period of the 
school year so that material learned in the class can be tried 
and evaluated in the classroom and discussed with the 
instructor. 

4. Supply adequate “hardware” to the inservice classes so that 
the teachers can take the materials back into their classrooms 
and truly evaluate the lesson when they use it with their own 
students. 

5. Try offering the inservice classes at various times ; i.e., Sat- 
urday momings, immediately after school, evenings, or in a 
series of selected afternoons when students are excused early 
for the days involved. 

The supervisor’s role of creating a psychological atmosphere 
conducive to change is well illustrated by the following case 
study.* 



Who Can Change A Curriculum?— A Case Study 

It happened without warning. On a cloudy Monday morning, the super- 
visor called in Mr. Lawrence, teacher of ninth grade science, to say that 
some important changes in the curriculum were to be made. Said the 
supervisor, 

“The university and the regional curriculum study group have developed 
a brand new course. You will be supplied with a new text, supplementary 
materials, tests, lesson plans, filmstrips. It*s a new package. All you have 
to do is teach it.” 

* Reprinted with per-r ssion from Teacher's Letter^ Volume 16, No. 9, 
January 1, 1967. Croft kiducational Services, New London, Connecticut. 
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Mr. Lawrence was appalled. He had been a successful teacher for nine 
years; he had developed a carefully planned sequence over the years; and 
pupil achievement scores showed that he was on the right track. And 
now — ^this! 



Should Mr. Lawrence: (1) Explain that he is following an acceptable 
course of study and plan of instruction — and refuse to have anything to do 
with the new course? (2) Accept the “package” as it was being offered to 
him— and do the best he can to follow it? (3) Accept the package in prin- 
ciple, but ignore its content wherever he sees fit? 

Alternative action: Clearly, Mr. Lawrence was faced with a professional 
problem of the highest order. After considerable thought and consultation 
with colleagues, he took the following steps: 

With the assistance of several other science teachers, Mr. Lawrence 
developed a list of questions and presented them to the supervisor. Among 
others, these included: What are the objectives of the new science course? 
What are the objectives of the science curriculum in our school? How well 
do the objectives of the course coincide with the objectives which have 
guided our science curriculum? Other questions concerned themselves with 
the flexibility of the new course; the validity of content and accompanying 
tests; and the purported advantages of the new course over the old. 

Mr. Lawrence further suggested to the supervisor that a commits of 
teachers seek the answers to these questions, review current curricular 
materials. He presented a statement signed by himself and his colleagues 
indicating their willingness to serve on the committee. 

The proposal was accepted. During the deliberations of the committee, 
one theme kept recurring: “The way to obtain evidence about the merits 
of the new course is to experiment with it.” The debate forced all the mem- 
bers of the committee to become thoroughly familiar with the new course, to 
re-examine the old program, and to consider other alternatives. 

The administration agreed to withdraw the mandate that all teachers 
were to use the new materials during the coming year. Instead, all teadiers 
were urged to experiment with the new material. A healthy competition 
among the teachers ensued, as they turned a potential professional crisis 
into a stimulant for a first-rate educational enterprise. 

Principles involved: The course of action which Mr. Lawrence followed 
was a professional’s response to the problem. Outright rejection of the new 
course may have forced the supervisor to reconsider, but the resolution of 
the conflict would have been postponed, if not made impossible, by the 
personal antagonism engendered by such a confrontation. More important, 
the students in Mr. Lawrence’s classes might have lost the opportunity to 
work with fresh and imaginative materials. 

Total acceptance of the packaged new course without any effort to change 
the means by which it was imposed would have been an abdication of pro- 
fessional responsibility. 

Token acceptance of the imposed course would have been even worse 
than outright i ejection or begrudged acceptance. The problem of curriculum 
innovation by imposition also would have remained unsolved. Token accept- 
ance leads tw an educational game where everybody loses — the students are 
cheated, the teacher is entangled in deception, and the supervisor is frustrated. 

(Based on research of Robert B. Ribble, Pennsylvania State University) 
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SUPPLIES AND EQUIPMENT 

Selecting, ordering, and distributing supplies and equipment 
becomes increasingly difficult with the large variety of courses 
being offered today. Some districts are finding that a science 
center is an effective distribution center and that in other ways 
it can be organized to provide for effective use of supplies and 
equipment. Such centers are staffed with trained personnel who 
understand the use and care of the equipment. From such a 
center, expensive materials necessary for some courses can be 
distributed for multiple use, which may mean that equipment 
which could not be afforded for every school can be available. 
The center also saves money by serving as a central repair station 
for the district. A service repairman can make one stop at the 
center more easily than visiting several schools. Among the 
cities having science centers are Los Angeles, California; Pitts- 
burgh, Pennsylvania; and DeKalb, Illinois. Districts not having 
science centers must rely on department heads, principals, and 
science coordinators to see that building equipment receives 
maximum use. 

The actual ordering of supplies varies from district to district. 
In some districts each school orders individually from suppliers. 
In larger systems the supply orders are coordinated into one list 
to take advantage of quantity discounts'. Regardless of the pro- 
cedure, the foremost criterion is the immediate availability of 
supplies. Instructional materials must be in the classroom when 
the teacher and students need them. Needless to say, this is a 
major responsibility of the supervisor. 

In summary : The role of the science supervisor is to free teach- 
ers to teach by providing them with materials, opportunities for 
professional growth, and a challenging environment. The super- 
visor is a teacher of teachers. 
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EVER SINCE education came into being as a means of preparing 
the next generation to live in an already existing adult society, 
it has tended to be conservative in its approach. It has followed 
changing trends in society rather than acted as an instrument 
of change. Because of its conservative attitude, education has 
changed slowly. A rectangular classroom sheltering the lecture- 
recitation method of teaching was in use in Sumer in 2500 BC 
and can be found today in many countries of the world. The first 
major innovation in education, the textbook, occurred less than 
six hundred years ago, and the next major innovation, the use of 
technological teaching aids, occurred during the present century. 

In spite of the evident lag in educational innovation, there are 
indications that several factors are working together to produce 
a change, the rate and extent of which has been unmatched in 
previous generations. 

FACTORS EFFECTING CHANGE 

The changes that are beginning to appear on the educational 
horizon are indications of the major forces that have affected our 
society during the present century, during which it moved from 
a predominantly agricultural economy into an era in which tech- 
nology plays a dominant role. We first became aware of these 
forces in the 1930’s and, in 1945, the advent of atomic energy 
dramatized the extent to which our technology had progressed. 
However, society was not really aware of the magnitude of these 
forces until the first space satellites were launched in 1957 and 
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1958. This technological breakthrough directed the attention of 
the public to technological progress, and the fact that the Rus- 
sians orbited the first satellite caused a great change in the atti- 
tude of the general public toward education. This was a major 
factor in effecting change within our educational system. 

Most adults had been more concerned with the rising costs of 
living than they were with education. They were largely unaware 
of efforts being made to improve the curriculum. When they 
realized that the Soviet Union, a countiy that they had considered 
handicapped by its political and educational systems, had sud- 
denly ‘stolen the march” on the United States, which they had 
assumed was without peer, they altered their viewpoints. How- 
ever, the change in public attitude, regardless of the validity of 
the cause or of the tactics used by the critics, had the beneficial 
effect of focusing the attention of the public on the school system 
and creating an atmosphere favorable to change. 

A second factor in speeding up the educational revolution was 
the expansion of mass media, for example, television. The most 
isolated communities were suddenly able to see and hear what 
was occurring in the rest of the country. First-grade children 
suddenly began to come to school with quite sophisticated knowl- 
edge of new developments in science and technology. Television 
began to bring into the schoolroom ideas that some classroom 
teachers were afraid of or were incapable of introducing or 
developing. 

Another factor in speeding up educational change, at least 
insofar as science was concerned, was the result of college and 
university professors' descending from their ivory towers into 
the educational arena when they started working on the “alpha- 
^t” courses for secondary schools.’ This produced a two-way 
benefit. Teachers suddenly learned how inaccurate and inconse- 
quential were many of the cherished bits of information they had 
considered essential in teaching science, and professors learned 
that there was a lot more to teaching at the secondary-school level 
than they had imagined. The critical study of the elementary- 
and secondary-school science curricula also revealed faults and 
weaknesses in the college curricula. As a result, what began as 
the reform of a few secondary-school science courses has spread 
all the way from the kindergarten to the graduate school. 



Biological Sciences Cur- 

nculum Study (BSCS), The Chemical Bond Approach (CBA), the Physical 
Science Study Committee (PSSC), and others rnysicai 
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A fourth factor in accelerating educational change was the 
large amount of funds that suddenly became available for educa- 
tional research and development. Private foundations, as well as 
the federal government through the National Science Foundation 
and the U.S. Office of Education, suddenly released millions of 
dollars to encourage imaginative change. Almost overnight, 
available funds increased a hundredfold, and the increasing avail- 
ability of funds has not yet leveled off. Further, this availability 
of funds has stimulated undiminished amounts of experimenta- 
tion in education and encouraged innovations. 

Still another factor in improving the educational enterprise 
is that it is now becoming big business and, as such, is beginning 
to adopt some of the practices of industry. One of the more 
significant of these practices is what is known as the systems 
approach to planning and organization. This trend is only in its 
infancy; much greater emphasis can be expected in this area in 
the next few years. 

For many years, industry has been aware of the need for the 
systems approach in organizing and conducting the many aspects 
of the business enterprise. As systems analysis is applied to 
education, it becomes apparent that many modifications can be 
introduced that will accelerate change and improve the quality of 
instruction. This will be discussed later in this chapter. 

Specialists in behavioral psychology have become increasingly 
interested in children as learners — a sixth factor in producing 
rapid change. They are finding that learning problems are ex- 
tremely complex and that there are no simple, easy answers to 
many of the questions they are asked. Their efforts have already 
paid ample dividends. Their insistence on expressing objectives 
in behavioral terms has made teachers re-examine what they 
really wish to accomplish in the courses they are teaching. As 
increased numbers of behavioral psychologists work with teach- 
ers, there will no doubt be great increases in the efficiency of 
instruction and improvement in student attitudes. 

Finally, the most recent factor introduced into the educational 
enterprise is the emergence of several industrial “giants” con- 
cerned with producing educational materials. These industries 
will introduce new types of educational hardware into the class- 
room. The result may be major changes in educational techniques 
and the placing of greater emphasis on systems analysis. Just as 
the college and university professors exerted a major influence 
on curriculum change in the decade 1955-65, so industry may be 
expected to influence curriculum change and encourage new 
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emphasis on techniques of learning in the next decade or more. 
One of the important changes will be greater reliance on self- 
instruction — ^placing much emphasis on the roie of the individual 
in the learning process. 

At present, necessary hardware is available or is being 
developed rapidly. There is little doubt that different industries 
will compete for their share of the sales potential for educa- 
tional hardware in the future. The missing ingredient, so essen- 
tial to the educational process, is the software. This is the term 
used by industry to designate teaching materials and instruc- 
tional programs that are prepared for use with the teaching 
devices. It is quite obvious that the quality of these materials 
is even more essential to an educational program than are the 
machines themselves. The quality of the software that will be 
available for use is less obvious, but it is the responsibility of the 
science supervisor to study new equipment and new ideas criti- 
cally to avoid poor-quality materials being introduced into the 
schools. He must also see that new and innovative materials are 
not neglected because they are different or have not been 
examined. 

THE PRESENT STATUS OF SCIENCE EDUCATION 

Before discussing trends and change, it might be well to ex- 
amine the present status of science education, which ranges from 
extremely traditional courses to experimental courses that are 
completely laboratory oriented and do not use a textbook or have 
a fixed course of study. The majority of courses may be classified 
as either traditional, textbook-centered courses, using the labora- 
tory or demonstrations to verify known principles or laws, or as 
laboratory-centered courses, typified by the new “alphabet” 
courses and others of a similar nature. 

Present efforts at curriculum reform, as typified by the “alpha- 
bet” courses, have placed greater emphasis on understanding 
scientific concepts. An attempt has been made to eliminate text- 
book errors, and to introduce new content rather than ask stu- 
dents to memorize a mass of scientific facts and to learn the 
mechanical solution of selected problems. The new courses are 
more student-centered and place greater emphasis on the proc- 
esses of scimice. They have stressed experimental laboratory 
work — something that was largely neglected in the more tradi- 
tional courses. The individuals who assisted in building these 
courses, which were pretested in classroom situations, found that 
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it was necessary to develop many teaching aids and items of 
laboratory equipment in order to insure an effective learning 

on VI f*nn mnp f 

The introduction of these courses has produced major changes 
in both course content and teaching techniques in many class- 
rooms. Also, many changes in commercial textbooks, as well as in 
courses of study that have been developed at the local level, may 
be traced to the influence of the course materials. Most of the 
new materials have been classroom tested before being produced. 



THE TENDENCY TOWARD EDUCATIONAL 
OBSOLESCENCE 

Education is a process that can never be completed. The more 
rapid the changes in education and in society, the more rapid is 
the rate at which obsolesence occurs or inadequacies become 
apparent. Many of the new course materials — even some of those 
still on the drawing boards and not yet released— are already 
inadequate in the face of the recognized need for a continuing 
K-12 program woven together by the major conceptual schemes 
and processes of science.^ 

The tendency toward obsolescence or inadequacy can be attrib- 
uted to five major weaknesses in planning and developing the 
materials : 

1. Most of the materials are oriented to a one-grade, one-disci- 
pline approach. Little, if any, attempt has been made in the 
senior high school courses to develop an integration of the 
various subject fields. The artificial framework of single 
subjects was preserved, often resulting in duplication of ma- 
terials using a vocabulary that obscured the fact that the 
duplication existed. A good example of this is the failure to 
use the same constant in chemistry and physics when dealing 
with the same phenomenon. 

2. There is a lack of articulation among the new courses. Most 
of them were developed independently of each other, resulting 
in gaps and repetitions from one course to the next. Some 
attempts are now being made to develop continuing programs, 
from K-12 and beyond, but most of these lack the amount of 



“Theory Into Action in Science Curriculum Development (National 
Science Teachers Association, Washington, D.C., 1964) is one presenta- 
tion of this type of approach, which is also followed by some commercial 
publishers and some curriculum groups. 
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support given to projects dealing with the more traditional 
single-subject courses. 

3. Most of the courses have not given adequate attention to the 
statement and evaluation of the educational goals of the 
courses of study. Often, the goals have been unstated or have 
been expressed in general terms that do not provide an ade- 
quate basis for evaluation. In one case, the individuals devel- 
oping the program stated that there was little attempt to 
coordinate the course materials to work toward the achieve- 
ment of the stated goals. Another project made no attempt to 
state program objectives. In most of the projects the evalua- 
tion instruments did not determine the extent of achievement 
of the stated goals. 

4. Most, if not all of the courses present science as a “one-sided” 
subject, avoiding the introduction of technology along with 
“pure” science. In some of the courses this is considered a 
virtue rather than a lack in the development of the course. 
As a result, the student is left with the impression that “pure” 
science is a study apart from, and superior to, technology. 
The actual condition is that the two are inseparable. 

5. The courses that have been developed are used primarily by 
college-bound students in middle- and upper-middle-class com- 
munities. Part of the reason for this is that the courses were 
developed in cooperation with university professors and the 
more outstanding science teachers, the better known of whom 
have gravitated to the suburban and private schools in the 
more affluent districts surrounding industrially developed 
areas. This has resulted largely in the neglect of average and 
below-average students. However, there are several encour- 
aging exceptions to this trend, and it is hoped that more 
courses designed for average students will become available. 



THE SYSTEMS APPROACH 

One of the more encouraging trends in science education is the 
attempt in some districts to develop a science program using the 
systems approach ; that is, considering the entire curriculum in 
other areas as well as science, and in all grade levels, in develop- 
ing a program. Another aspect of the systems approach is the 
opening of channels of communication, both upwards and down- 
wards. Most school systems have developed relatively efficient 
methods of communication down the educational ladder — from 
school board to superintendent to principal to teacher to pupil. 
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However, the reverse lines of communication are more closed. 
Pupils were not encouraged to make suggestions to teachers, 
teachers to principals, and so on up the line. Fortunately, there is 
a tendency to develop more open communication lines in this 
direction. 



Another important aspect of the systems approach is the atten- 
tion given to developing an educational atmosphere which empha- 
sizes learning, rather than teaching. In the traditional school 
program the teacher plans for and teaches the average pupil, 
while the above-average pupil is allowed to “coast along,” or, even 
worse, is held back, and while the slow student is prodded in an 
effort to make him keep up with his more academically fortunate 
companions. Grades are often assigned “on the curve,” and a 
“cut-off point” is established beyond which promotion is denied. 
If the “cut-off point” is not reached, the student must repeat a 
full semester or even a year of a course. As far as the individual 
student is concerned, a more vicious educational technique could 
hardly be devised. 

It is a relatively common practice to blame student failures 
either on the teacher’s lack of ability or the pupil’s ineptness, 
depending upon who is assigning the blame. Because courses are 
organized on a fixed-time basis, it is not possible for rapid learn- 
ers to progress faster than the average student, and the slow 
learner soon finds himself hopelessly lost in his attempt to “keep 
up with the class.” 



IMPLICATIONS FOR CONTENT AND TEACHING 

If present trends become more pronounced, there will be major 
changes in curriculum and teaching practices in the next decade 
or more. The tendency will be toward more individualized in- 
struction, both in the selection of the content and in the pacing 
of the learning rate, with the teacher playing a far different 
role. Some of the changes that may be anticipated are sum- 
marized in Table I. 



THE CHANGING ROLE OF THE TEACHER 

Teachers will face many changes in their assigned duties and 
responsibilities. As greater emphasis is placed on learning, which 
is an individual process, there will be greater need for encour- 
aging students to work “on their own” and a corresponding de- 
crease in emphasis on group study. At the same time, the teacher 
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TABLE I. Implications for content and teaching 



EXTENSION OF EMERGING 
TRENDS 

Emphasis on learning as an 
individual process: 

provision for individual 
differences 

motivation from interest 

teacher to become director of 
activities 

curriculum designed for the pupil 
student-planned laboratory 
experiences 

Comprehensive curriculum plans: 

integrated content 
wide variety of learing aids and 
resource materials 
understanding of mathematics 

teacher with time and freedom to 
teach 

flexible learning schedules 
(time, content, sequencing) 

student failure : fault of program 

self-pacing: promotion when 
competence is attained 

feedback from students and 
teachers 

cooperative planning by 
community groups 



PRESENT PRACTICES 

Emphasis on teaching as a group 
process: 

tendency toward standarization 

motivation to “get a grade” 
teacher as the authority 

coursework decreed 
“cookbook” laboratory exercises 

Curriculum on a grade-by-grade 
basis : 

subject-matter orientation 
textbook-centered courses 

mastery of computational skills 
and mechanical manipulations 
teacher with many nonteaching 
duties 

rigid schedules | 

I 

I 

student failure: fault of teacher I 

or student I 

annual promotion by grade | 

I 

1 

little or no feedback j 

outside suggestions discouraged i 

by administration ' 



must be able to provide more individual assistance to students 
who need help in learning. Some of the anticipated changes in 
teacher responsibilities are shown in Table II. 



IMPLICATIONS FOR TEACHERS 

In the more innovative districts, where perceptive and in- 
formed leadership prevails, teachers are now being freed from 
n any of the routine duties which have occupied much of *their 
time in the past. If present trends continue, the role of the 
teacher will be radically changed, involving different duties and 
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TABLE II. The changing role of the teacher 

WHAT THE TEACHER WILL NOT DO: 

Machines will' 

take and report attendance 

make out report cards 

grade examinations 

conduct routine drill work 

teach specific knowledge 

teach some types of laboratory exercises 

present group lectures and demonstrations (with some exceptions) 

Other nonprofessional personnel wili: 

assist with clerical and secretarial work 
patrol corridors and lunch rooms 
load buses 

WHAT THE TEACHER WILL DO: 

With students: 

Carefully prepare lectures and demonstrations for large numbers of 
students or closed circuit TV 
Work intensively with small discussion groups 

Guide students in (1) experimentation, (2) retrieval of information, 
(3) hypothesizing and designing investigate (4) gathering, col- 
lating, and interpreting data 

Assist students wk"'n they ask for help 
Outline and organize student learning sequences 
Evaluate student progress and diagnose difficulties 
With other professionals and individuals: 

Desigrn new course materials 

Work with teacher teams in planning and revising curriculum 
Develop evaluating instruments. 

Experiment with new ideas and practices 

Continually read and study to obtain new information and ideas 

Exchange new ideas and knowledge with co-workers 



responsibilities from those that are presently required. Com- 
puters and office machines are capable of taking over many of 
the duties presently assigned to teachers. There is no possible 
justification for requiring a professionally prepared individual 
to perform such tasks as reporting attendance and balancing 
attendance registers, making out report cards, and grading ob- 
jective tests. 
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With modem technology, it is possible to program materials to 
handle routine drill work and teach specific bits of knowledge, 
and to direct the students in performing routine laboratory exer- 
cises more efficiently and in a more interesting manner than the 
way most teachers now perform these tasks. Also, there is no 
justification for using the teacher’s time to show a film or TV 
program to several small classes at different times. Lectures can 
be better prepared and given in a more interesting fashion if the 
more talented teachers are freed from other duties and given the 
time to prepare good presentations for large groups, using closed- 
circuit TV or other mass media. 



IMPLICATIONS FOR FACILITIES AND EQUIPMENT 

These changes in educational practices will require equally 
drastic changes in the school environment. One of the major 
handicaps to present change is that the curriculum is often dic- 
tated by the school facilities, rather than having school facilities 
and equipment designed to provide an optimum learning environ- 
ment. It is possible that the classroom, as we know it, will soon 
disappear. In its place there may be large meeting rooms with 
comfortable chairs, where speakers can talk to large groups, 
films can be shown, and closed-circuit TV facilities will be avail- 
able. The laboratory will be the center of the science program, 
but will be more individualized. No longer will 30 students per- 
form the same ritual experiment at the same time ; rather, indi- 
viduals and small groups will be working on specific investiga- 
tions suited to their immediate learning needs. 

The traditionally neglected library will be expanded into an 
instructional materials center. A student can go there and find 
almost immediate access to films, filmstrips, tapes, records, and, 
most important, books and periodicals related to any topic with 
which he is immediately concerned. The equipment will be there, 
and available — something that is often not true in present school 
systems. Schools will have teaching machines and remote com- 
puter consoles, so that the student can obtain help with single 
problems or complete subjects, depending upon his immediate 
need. It is even possible that remote units may be placed in the 
home, particularly when a student is unable to attend regular 
school sessions. 

If all this sounds a bit idealistic and ‘*up in the clouds,” the 
reader should be reminded that the first satellite was launched 
less than a decade ago, and that more money is now being spent 



Identifying Trends and Their Implications 67 



in education each year than has been spent on the space program 
during sn 6ntir6 dGcsd©* 

IMPLICATIONS FOR SCIENCE SUPERVISORS 

What are the implications for the science supervisor? How 
can he assist the teachers in his responsibility, to prepare for 
these changes? This is the challenge that we will all face in 
the years ahead. In meeting these challenges, the supervisor 
should consider the validity of the following assumptions : 

Inservice education will become continuing education, and 
teachers must be provided with the necessary time and mate- 
rials for keeping up to date with the rapid changes that lie 
ahead. 

These changes will be cooperative ventures. Teachers must 
be led, rather than pushed into them. The entire school 
system, even the entire community, must be involved in the 
evolution. 

The role of the supervisor will change from the present 
role of administration, bookkeeping, and paper work, to one 
of leadership that will challenge all the knowledge and 
initiative that he has. 

There will be an increasing need to adjust state and na- 
tional projects to fill local needs, and conversely, the need 
to encourage local programs to broaden their interests and 
adapt or adopt new ideas. 

Leadership will be rewarded by advancement and promo- 
tion involving premium pay for outstanding effort and abil- 
ity, rather than promotion by a change of duties. 

There will always be room at the top for educators with 
imaginative and innovative ideas, and there will be more 
adequate funds for promoting imaginative experimentation 
and change. 

In adjusting his activities to fill his changing role, the super- 
visor will face new obligations and responsibilities, together with 
a need for a continuing revision of some of his existing duties. 
Increasingly, he will be a link between the public schools and the 
universities. He will be expected to work closely with college and 
university educators, to suggest ways in which college courses 
could be designed or adapted to meet the changing needs for 
continuing education for teachers. At the same time, he will ask 
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college personnel to assist in evaluating and revising elementary 
and secondai^ school science courses. 

Also, the science supervisor will have greater responsibility 
in working with the local curriculum committee and the school 
faculty in maintaining a dynamic curriculum plan. He will have 
to resist the proliferation of paper work and red tape that tends 
to accompany new programs and practices, without damaging 
the exchange of information and closing channels of communica- 
tion. He will need to develop both the image and the substance 
of professional leadership. It will require real qualities of leader- 
ship to change the role of many supervisors from that of statisti- 
cian and clerk to a professional— a leader in curriculum develop- 
ment and implementation. In order to strengthen his professional 
role, the science supervisor must convince his superiors that he 
is entitled to adequate assistance and persuade them to employ 
the necessary staff to aid him in discharging the duties for which 
he is responsible. Increasing responsibilities and changing con- 
ditions will provide a real challenge to the ambitious science 
supervisor for many years to come. 
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EFFECTIVE curriculum development and the articulation of 
the science program constitute important facets of supervision, 
well worth skillful, constant, and thoughtful effort. Such proc- 
esses are not bandwagon operations : Every aspect of the con- 
templated change must be studied carefully ; there must be sound 
and valid reasons for any curriculum changes to be advocated 
or undertaken. 

The supervisor must be deeply involved in inspiring, planning, 
coordinating, and implementing curriculum change. But how 
does he go about this? What is his role in the process of curricu- 
lum development and implementation? How does the new super- 
visor learn the techniques that he must use to coordinate the 
overall work of many groups? How does he gain the broad view- 
point required for dealing with curriculum? 

THE SUPERVISOR’S ROLE IN INSTIGATING CHANGE 

A special word needs to be said here for the new supervisor. 
Often, he has worked as a classroom teacher, or perhaps as a 
department head. In this role he has been largely responsible for 
his own courses, for ordering laboratory equipment, and possibly 
for holding informal meetings of science teachers in which some 
degree of consensus concerning the aims and course content for 
science teaching was achieved. When such an individual moves 
into a position as science supervisor, he may find it difficult to 
assume a leadership role with the teachers whom he has previ- 
ously known as classroom associates. 
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Despite the special problems, the supervisor newly promoted 
“from the ranks” is in an ideal position to make the step to lead- 
ership if he is aware of the need and will take advantage of his 
opportunities as soon as he is established in his new position. 
He already has the confidence of and a close acquaintance with 
his former associates and he is in a position in which he can 
communicate more effectively with the administrative staff. Since 
effective curriculum change cannot be mandated, but must be 
developed through the cooperation of everyone concerned, the 
opening of new lines of communication can be extremely 
important in initiating change. 

However, improving communication is only one factor in a 
complex problem. The supervisor is in the middle of a chain of 
organization that is responsible for three aspects of education : 
policy making, decision making, and communication : 

Community Administrator Supervisor Teacher Student 

In the past, communication along the chain has been largely in one 
direction. It is the responsibility of the supervisor to make the 
flow travel in both directions. 

Major decisions with far-reaching implications are often made 
early in a program for curriculum development. For example, 
the decision to move toward one or the other of the educational 
philosophies reported in Berkheimer’s A and B categories (see 
the following chapter) has often been firmly established before 
the supervisor begins plans for curriculum development. Such a 
decision has profound implications for every aspect of the 
curriculum. Effecting a change in philosophy after the decision 
has been made is always more difficult than establishing it in the 
first place. When this fact is coupled with the supervisor’s well- 
established habit of following policy rather than of trying to 
establish it, the new supervisor is often faced with major leader- 
ship responsibilities as soon as he has moved into his position. 

This emphasizes a major decision that the supervisor must 
make. Does he wish to follow trends and implement suggestions 
made by the administration, and the faculty, or does he wish to 
provide leadership into new fields and develop new ideas that 
will provide the trends of the future? Very few supervisors can 
fill the latter role, but if they are capable of this type of leadership, 
they should not shirk this responsibility. For someone must 
pioneer, someone must innovate, while others will follow trends 
that have been established by the more imaginative and the 
more courageous. 
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An equally important role of the supervisor is to maintain 
momentum in a curriculum project. It is relatively easy to “ride 
the crest’* of a wave and to create enthusiasm for new ideas, but 
it is a different matter to carry these ideas through the long, 
discouraging weeks from initial suggestion to final implementa- 
tion. Every good idea has required the efforts of a single 
individual or, at the most, a small core of interested and dedicated 
individuals who will persevere through the disinterest and dis- 
couragement that faces any innovation between the enthusiastic 
initial publicity and support, and the relatively quiet completion 
of a project. It is in this role that the supervisor can play his 
most effective role in improving science education. 

He cannot play this role alone. And he cannot depend upon 
everyone to give him undivided, wholehearted support. His first 
job must be to identify those individuals in his community who 
understand and are in .sympathy with his project and enlist their 
support. Anywhere and everywhere he may find such persons : 
imaginative administrators, understanding reporters, enthusi- 
astic teachers, and dedicated citizens. 



PLANNING A PROGRAM OF 
CURRICULUM DEVELOPMENT 

A program of curriculum development does not spring, ready- 
made, from a Sourcebook for Science Supervisors. It must be 
developed through careful, thorough planning by an interested 
and willing group of individuals, sometimes called a science 
committee. Such a group should not be composed of a single, 
homogeneous segment of the community. A dedicated group of 
teachers cannot do this job alone. A curriculum committee should 
be composed of a cross section of the community, representing 
teachers, administrators, laymen, and industrial leaders. While 
is it desirable that the science committee represent a variety of 
community positions and interests, individuals should be selected 
for the unique contribution they can give to the group and for 
their interest in and understanding of science education. A group 
that is selected on the basis of other criteria is apt to be a 
disappointment. 

If the science committee is composed of a group of individuals 
with varied backgrounds and interests, some time must be spent 
in orienting them to the role they have been asked to fill. After 
one or two sessions, at which the primary objective is to brief 
the group on current trends and practices, both local and national. 
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the committee should be in a position to begin to evaluate the 
present program and suggest new steps that should be taken. 

In filling his leadership role with the group, the supervisor 
must keep himself well-informed of all the trends in science 
education. He will read the pertinent literature and study new 
courses that have been developed by other groups. He will be 
responsible for providing the bridge between the mass of pub- 
lished material and the local committee, interpreting trends and 
pointing out significant items that should be considered in making 
plans for curriculum improvement. 

He must also develop skill and perception in the processes of 
group action. In building curriculum, the choices will rarely be 
clear-cut alternatives on which a vote may be taken. Many groups 
have found it more helpful to proceed on a consensus basis, rather 
than on the basis of majority opinions. Excellent results are 
often obtained by permitting the group to talk out their differ- 
ences until agreement is reached. If the differences of opinion 
are irreconcilable, it may be an indication that there is a need 



for obtaining further data before a final decision is reached. 

The classroom teachers should be involved with the process of 
curriculum development from the beginning. The supervisor and 
the curriculum committee should not expect to hand a fully 
developed final edition of a new curriculum to the teachers and 
expect them to accept it enthusiastically and without question. 
To achieve acceptance of a new curriculum, teachers should be 
fully informed of the philosophy and planning that lies behind the 
program, and should have the opportunity to react to the material 
at various stages in its development. If the curriculum is to be 
effectively implemented by the teachers, they must feel that it 
was developed by their curriculum committee and that it reflects 
their ideas and interests. Interested teachers who can be encour- 
aged to contribute “bits and pieces” to the project will be much 
more receptive to new ideas and to curriculum change when it is 
introduced. 

In addition to enlisting the support of the teachers, the super- 
visor will need the cooperation and backing of the administration. 
A good superintendent will clearly delineate the supervisor’s 
responsibilities and then provide him the support he needs in 
order to develop and carry out a program. In return, the admin- 
istrator must be kept informed of curriculum plans as they are 
formulated. Adequate funding is the life blood of curriculum 
change — the supervisor must depend upon the administrator to 
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work with the school board, the leaders in the community, the 
federal Government, and other agfcncies to see that the funds are 
available when they are needed. This is not a simple task, and 
close cooperation between the supervisor and administrators is 
essential for effective results. 

^ The administration also provides the link between the super* 
visor and the community. Since the core of every effective 
curriculum project must include a well-planned program of public 
relations, such a program must be worked out with the coopera- 
tion and approval of the administrator. Also, he will provide a 
buffer for differences of opinion. It is important to develop an 
attitude of openness and frankness throughout the development 
of the new program of instruction. Many differences of opinion 
will arise — differences related to the relative importance of sub- 
jects, time allocations for teaching, teacher loads, and financing. 
In every instance, the supervisor will have to depend upon the 
administrator to smooth over conflicts and resolve differences 
of opinion. 

Both the administrators and the science supervisor must be 
continually alert to possibilities to involve the community in 
curriculum development. This community approach can func- 
tion in many ways. For example, LeRoy Moore reports that in 
Portland, Oregon, a Science Articulation Committee chaired by 
Donald Stotler, Supervisor of Science for Portland Public Schools, 
meets periodically to brainstorm*’ ideas for continued curriculum 
innovation. This committee is composed of teachers from the 
primary grades through high school, local college professors, 
Oregon Museum of Science and Industry staff, the zoo staff, and 
curriculum personnel from the State Department of Gducation. 
Representation also comes from local chapters of professional 
engineers. 

One of the important considerations for all groups and com- 
mittees invoiv^ in curriculum development is the extent to 
which the curriculum should conform to national trends and the 
extent to which it should strive to meet local needs. A prime 
consideration in making this decision is the amount of mobility 
in the local community. Some communities may experience a 
large exodus of talented youth who move to more promising 
fields of employment. This may be affected by the school curric- 
ulum, and such migrations may be reduced by greater school- 
community cooperation. Many school systems encounter a turn- 
over of 20 percent, v/hile in some communities it is over lOO 






74 



SECTION II / The Supervisor at Work 



percent. Other communities are quite self-contained, with most 
of the high school graduates remaining in the community to work 
and live. 

HOW TO MAKE CHANGES OPERATIONAL 

Curriculum development is relatively easy when compared with 
implementation. Teachers are often individualists and do not 
accept orders without offering resistance. Many of the older 
teachers have been through several cycles of ineffective cur- 
riculum revision, and have developed a quiet, but firm attitude 
of passive resistance when curriculum changes are planned. For 
this reason, the supervisor should consider the problem of im- 
plementing curriculum change as a selling job, rather than at- 
tempting to take an authoritative approach. A curriculum plan 
needs style and character in order to win the cooperation of the 
tochers and the community. Any worthwhile goals require con- 
tinuing, cooperative effort, and it will take a well-planned, care- 
fully structured program to obtain the continuing cooperation 
that is essential for the success of any project. 

An effective curriculum program cannot be made operational 
without adequate inservice education for the teachers who must 
implement the program. In planning such a program, the super- 
visor should avoid the “cut and dried,” ineffective inservice ses- 
sions that are sometimes thrust upon teachers. A good inservice 
program must be an action program, in which teachers take an 
active part in learning about the goals of the project, and have 
the opportunity to suggest ways of improving and implementing 
it. To be most effective, the inservice program should parallel, 
and not follow, the curriculum development project. So that the 
teachers will be placed in the same type of learning situation 
that they will be expected to use in their own classrooms, tech- 
niques that may be used are suggested in the chapter “Providing 
the Teaching Environment.” 

A valuable adjunct to inservice training as well as to cu’ * !c- 
ulum development and improvement of the science facilities with- 
in a school system is the pilot center for science curriculum 
improvement. Many schools have opportunities to establish such 
experimental centers. The value accruing to school districts 
which become pilot centers for improvement projects cannot be 
overemphasized. There are many rewards for, participating 
teachers and districts. The local tryout teachers are often asked 
by the national projects to become advisors or writers at project 
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summer conferences. Another benefit is the prestige which comes 
to a teacher who is asked to participate in a local tryout center 
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conference experience the teacher feels more competent in his 
field and thereby adds more to his profession. A small but im- 
portant benefit derived from the involvement of a school or dis- 
trict as a pilot or experimental center is the free equipment or 
materials the district receives for use in evaluating the curric- 
ulum. This may range from a few dollars worth of materials 
to equipment worth several thousands of dollars. 

A curriculum center — whether it be part of a pilot project or 
a permanent feature of the school district — with a wdl-equipped 
workshop in which teachers, college professors, and scientists 
work together in curriculum improvement facilitates the moving 
forward of the whole science program. See also the chapter 
“University, College, and Other Institutional Resources.” 



EVALUATION 

Any goal worth listing as a basis for curriculum development 
is worth evaluating. And goals are not often reached if no 
attempt is made at evaluation. An effective evaluation program 
must be planned as an integral part of the improvement project 
if there is any expectation of achieving the goals that have been 
set. This is probably the place where the most productive work 
can be done, but it is one of the more difficult areas in which to 
work. 

As the supervisor encounters these forbidding difficulties, he 
may be tempted to give up and take the easy way out. He can 
build a cozy but ineffectual place for himself by adopting the 
motto, “Don’t rock the boat,” and attempting to maintain the 
status quo. But most supervisors will not be satisfied to follow 
the path of least resistance — ^they will wish to push forward to 
better and more exciting things. Innovation is more demanding 
and more difficult, but it is also more rewarding. 

The report of research that follows shows what supervisors 
are now doing or what they think they should be doing. It is a 
very revealing analysis of the courses of action that supervisors 
are found to be using in response to the philosophies of their 
school systems. 
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THE SCIENCE supervisor has the responsibility of and plays a 
key role in the implementation of science programs in today’s 
schools. Pew guidelines, however, have been established to aid 
him in fulfilling this responsibility, and the existing guide- 
lines [1,3,4] are usually expressed in general terms in order to 
cover a wide variety of situations. Although helpful, these guide- 
lines provide inadequate direction for the science supervisor who 
must interpret and apply them to a series of specific situations to 
accomplish his goals. 

Attempts to describe science supervisory behavior without tak- 
ing into account the type of science programs being implemented 
have contributed to the confusion as to the role of the science 
supervisor. The research study [2] which will be described here 
applied statistical tests to data collected from a national sample 
of science supervisors and teachers. It strongly indicates that 
science supervisory activities in implementing one type of science 
curriculuin material are significantly different from those activi- 
ties used in implementing another type of science curriculum 
material. This same research shows that science supervisors and 
tethers implementing one type of material view the objective of 
science education differently than do those using another type of 
science curriculum materials. In addition, the science super- 
visors activities in implementing science curriculum materials 
at the elementary school level are significantly different from 
activities at the secondary school level. These findings have direst 
implications for clarifying the role of the science supervisor 
through analyzing his activities in relation to the type of science 
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curriculum materials or science program being implemented and 
to the elementary or secondary school level. 

A study of available science curriculum materials indicates 
that two major types of programs are enierging. One type, 
labeled Type A for the purposes of this paper, emphasizes science 
concepts, the theoretical nature of science, contemporary science, 
scientific inquiry, the elements of the scientific methods, mathe- 
matics to study relationships, and the investigative or laboratory 
approach to the learning of science. In contrast, the other type 
of science program. Type B, emphasizes teacher demonstrations 
or group experiences, science content topics, facts and science 
principles, qualitative observations and explanations to study 
relationships, and the practical nature of science or technology. 

Not all science curriculum materials can be easily classified, 
and some materials apparently are in a transitional phase as 
revealed by a study of successive editions of the materials. A 
discussion of the science supervisory activities related to each 
of the two types of programs offers more precise guidelines to 
science supervisors than do general guidelines which assume that 
the same activities are equally important in implementing both 
types of programs. 

It is essential that each science supervisor, together with his 
teachers, clarify local objectives of science education and select 
and implement those materials which most nearly meet their 
particular objectives. Although the science supervisor should 
adapt his activities to the local situation in implementing any 
science program, guidelines can be specified based on the type of 
science curriculum materials being used. If, for example, the 
science supervisor and teachers agree on objectives and select 
materials similar to Type A, the science supervisor will usually 
find it necessary to assume a more vigorous leadership role than 
would be necessary with Type B materials. This more forceful 
leadership role may be required to guide teachers away from 
teaching familiar topics as they did in the past, to help teachers 
learn science content, and to aid teachers to become effective in 
using the investigation approach in teaching of science. 

Science supervisors implementing Type A science curriculum 
materials at both the elementary and secondary school level 
should : 

1. Support teachers who try new curriculum materials 

2. Encourage teachers to use individual laboratory experiences 
with pupils 
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3. Encourage teachers to experiment -with new ideas and prac- 
tices in teaching science 

4. Develop an intensive inservice teacher training program to 
aid teachers in learning science content, in comprehending 
objectives of modern science education, in using individual 
laboratory experiences as the primary source of learning, and 
in using science equipment and supplies effectively in the 
teaching of science 

5. Arrange for released time to enable teachers to attend in- 
service programs 

6. Arrange for adequate science facilities, equipment, and sup- 
plies in necessary quantities for sufficient individual pupil 
laboratory experiences 

7. Help teachers develop effective storage and retrieval systems 
for laboratory equipment and supplies 

8. Aid teachers in systematizing the preparation of equipment 
and supplies for individual laboratory experiences 

9. Conduct meetings with parents to explain the new approach 
to science teaching 

Science supervisors implementing Type B science curriculum 
materials at both the elementary- and secondary-school level 
should : 

1. Encourage teachers to use science demonstrations 

2. Aid teachers in evaluating films, filmstrips, and other instruc- 
tional aids 

3. Develop an inservice teacher training program to aid teachers 
in learning science facts and principles, in developing effec- 
tive science demonstration techniques, and in helping teachers 
to keep abreast of current developments in science and tech- 
nology 

4. Coordinate the use of demonstration equipment from central 
storage 

5. Arrange for adequate science demonstration facilities, equip- 
ment, and supplies 

Some supervisory activities in implementing elementary-school 
science curriculum materials are different from the activities at 
the secondary-school level. Listing the elementary and secondary 
activities separately, therefore, will aid in clarifying the science 
supervisor’s role. 

Most elementary teachers are not well grounded in science con- 
tent, the nature of science, effective techniques in science demon- 
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strations, or the procedures for conducting individual laboratory 
experiences with children, especially where these experiences are 
related to equipment and supply problems. Science supervisory 
activities, therefore, should be designed to give the elementary 
school teacher as much specific help as possible. 

Science supervisors implementing elementary-school Type A 
science curriculum materials should : 

1. Give teachers considerable guidance in selection of science 
curriculum materials 

2. Help teachers comprehend the investigative approach to the 
teaching of science by conducting a series of demonstration 
lessons 

3. Conduct inservice meetings specifically designed for the par- 
ticular grade level and the science curriculum materials used 
at that grade level 

4. Make use of school laboratories as instructional centers for 
inservice education 

5. Conduct workshops or conferences in science content and in 
the effective use of instructional materials 

6. Aid teachers in the selection and procurement of science 
equipment and supplies 

7. Collect, analyze, and interpret research findings in elemen- 
tary-school science education and inform the teachers of per- 
tinent conclusions drawn from this research 

8. Maintain a science instructional materials center 

Science supervisors implementing elementary-school Type B 
materials should : 

1. Conduct inservice teacher training programs to aid teachers 
in learning science facts and principles, and in developing 
techniques for effective demonstrations 

2. Conduct workshops or conferences on the effective use of 
equipment and supplies in the teaching of science 

3. Coordinate the use of equipment from central storage 

4. Arrange for facilities such as a portable laboratory table or 
demonstration table suitable for science demonstrations and 
for necessary equipment and supplies 

Although secondary-school science teachers are much more 
familiar with science content than are elementary teachers, they 
probably have studied science materials that are more like Type 
B than like Type A. As a result, many secondary-school teachers, 
even though they have accumulated considerable credit in science 
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courses^ will need help in implementing Type A programs. Sci- 
ence supervisors implementing secondary-school Type A mate- 
rials, therefore, should : 

1. Make arrangements with a college or university to give col- 
lege credit for the successful completion of inservice courses 
or programs 

2. Help teachers comprehend the objectives of the program 

3. Aid teachers in the effective use of the investigative or lab- 
oratory approach to the teaching of science 

4. Arrange for inservice programs that are directly related to 
the program used with pupils 

5. Arrange for additional salary increments for teachers who 
successfully complete inservice programs 

6. Help teachers plan for changes in equipment, supplies, and 
resources to correspond to changes in the curriculum 

7. Arrange for facilities which are adequate and suitable for 
science experimentation by pupils 

Science supervisors implementing secondary-school science 
Type B materials should ; 

1. Help teachers develop their own demonstrations unique to 
their situation and to increase the total number of effective 
demonstrations they do each year 

2. Aid teachers in the preparation, storage, and repair of demon- 
stration equipment 

3. Help teachers increase their competence in science content 
as related to their subject area specialty 

4. Help teachers keep abreast of current science, technology, and 
methods of teaching science 

In our nation’s elementary and secondary schools today, science 
supervisors are playing a key role in the implementation of two 
types of science programs. The type of science curriculum mate- 
rials used and the science supervisory activities vary with the 
local science education objectives. Because of these differences, 
it IS essential that science supervisors clarify their local objec- 
tives of science education and use them as criteria in the selection 
and implementation of science curriculum materials. Th^r, then, 
can intelligently plan supervisory activities that have a high 
probability of being effective in developing science programs to 
meet the local objectives. 

Science supervisors implementing science programs that em- 
phasize contemporary, science, mathematics to study relation- 
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ships, the investigative or laboratory approach to the learning of 
science, and the theoretical nature of science should assume a 
more dynamic leadership role and develop a more intensive in- 
service teacher training program than should science supervisors 
implementing science programs that emphasize science facts and 
principles, qualitative observations and explanations to study 
relationships, teacher demonstrations or group experiences, and 
the practical nature of science or technology. 
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MUCH has been said and written about recent changes in science 
instruction in the elementary and secondary schools. Relatively 
little, however, has been written about the changes in structure 
and organization of the schools themselves during this same 
period. The changes in science programs did not occur in isola- 
tion but rather occurred in conjunction with changes in other 
areas of instruction and in the schools themselves. 

While public attention has been drawn to the revamping of 
course work in math, science, English, reading, and other instruc- 
tional areas, the manner in which a school system organizes itself 
for presenting these courses has also undergone major revision. 
One reason for this reorganization involves a need for a greater 
depth of specialized knowledge in a subject field. Formerly a 
general supervisor at the secondary level could pretty well handle 
most of the common subject fields (English, math, science, and 
social studies) ; now it has become a practical impossibility for 
any one nerson to keep abreast of the developments in each of 
these fields. With structural linguistics, new mathematics, the 
alphabet” courses in science, and more new programs coming 
all the time, the days of the general supervisor are becoming 
more difficult. It takes a trained, experienced, and dedicated 
supervisor to handle any one of these areas. The realization of 
this has led school systems to move toward more and more sub- 
ject-matter supervisors. 

Such shifting and retraining of personnel by the schools would 
not have been possible, however, without another major change 
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money ! Although, before 1958, some schools had begun to move 
in the direction of additional supervisory personnel, it \vasn't 
until the National Defense Education Act of 1958 that this trend 
became widespread ; and it really got rolling with the Elementary 
and Secondary Education Act of 1965. The era in which only 
large city school systems could afford subject-matter supervisors 
is over. School systems, both large and small, employ more super- 
visors in relation to the size of the faculties than ever before, 
and this trend is likely to increase rather than decrease. 

THE SUPERVISOR IN SCIENCE 

There has not been a corresponding increase in trained per- 
sonnel to accompany the rapid change in proportion of super- 
visory positions. The solution reached by most schools is to draft 
classroom teachers to fill these slots. There are those who would 
argue that this is not a sound practice, but the fact remains that 
this is commonly what is being done. If this is the case, then let 
us strive to improve the practice, while awaiting the develop- 
ments necessary for improving the situation. 

The first step for a school system is to decide whether it has 
a justifiable need for a science supervisor. In making this de- 
cision, it must by necessity provide a job description of the role 
of the science supervisor. This job description will provide guide- 
lines for the selection of the kind of person to be employed and 
the nature of additional training required for this individual. 

The supervisory needs in science will necessarily vary with 
the size and nature of the school system. A large urban system 
may have a complete staff of science personnel, both elementary 
and secondary, while a small system may have only one person 
in science (or even one person in both science and mathematics), 
covering a K-12 program. The selection of appropriate personnel 
in these two extremes would differ markedly to fit the needs of 
the particular case. The nature of additional training and grad- 
uate work would also vary depending upon the background of 
the individual and the duties of the office to be assumed. 

ADDITIONAL TRAINING FOR THE 
SCIENCE SUPERVISOR 

There are three major areas of consideration that should be 
examined before determining the nature and extent of formalized 
graduate training for the potential or recently employed science 
supervisor. These are: (1) the role of the science supervisor in 
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the school, (2) the previous training and experience of the indi- 
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ing programs to vsrhich the individual might reasonably have 
access. Let’s examine these areas one at a time. 

The role of the science supervisor in the school. Previous chap- 
ters in this book have been devoted to spelling out in detail the 
various roles of the science supervisor. This role will necessarily 
vary with the size and organization of the school system, but 
there are some basic expectancies that may be applied across the 
board and which have applicability no matter what the structure 
of the school. These expectancies take the form of three basic 
abilities : 



1. The ability to establish a rapport with the classroom teacher 
so that a working relationship can be developed 

2. The ability to grasp and project a basic philosophy in regard 
to science teaching that raises it above the level of just a 
technically oriented subject-matter course 

3. The ability to command the respect of the teachers in sub- 
ject-matter knowledge 

Given the need for these three abilities, we might make the 
comparison to that of a three-legged stool. A defect of any one 
leg makes the stool unstable. A lack of ability in any one of the 
three categories named above would make the work of the super- 
visor much more difficult. 

Most of us have seen highly trained, experienced personnel 
who simply *iould not relate with others in the group. We have 
seen teachers of whom we would say, they belong in a one- 
teacher school. Such persons could meet two of the criteria, but 
obviously would not meet the first one; or, to state positively: 
A supervisor should be the kind of person that, as a teacher, his 
peers would generally look to him for ideas, suggestions, and 
leadership. He should have a kind of tactful aggressiveness, the 
ability to lead through inference and indirection. His is a sales 
effort. He is selling ideas, methods, a philosophy. 

In regard to the second criterion — the basic philosophy one 
holds about science teaching — ^we find ourselves faced with a new 
approach in purpose and methodology, one that is not too well 
understood by many science teachers. We have talked much 
the past few years about learning through discovery. We have 
reorganized our math courses on a discovery, inductive basis. 
However, it seems evident that many teachers follow the text- 
book and curriculum guides with this new approach, but never 












88 SECTION III / The Continuing Education of the Supervitor 



really sense the philosophy underlying it. Unless a teacher has 
a clear purpose of discovery and exploration in mind, he will 
defeat the purpose of the new type of materia! and activity 
organization. 

We v/ant to develop the science program through a spirit of 
inquiry rather than as a program for accumulation of facts. 
With the development of new methods of science teaching that 
we have had in the past few years, such a statement should be 
unnecessary. However, the fact remains that much of our science 
teaching is still being carried on in the traditional way. If a 
supervisor is to be successful in bringing about change, he must 
be an enthusiastic apostle of the new approach. 

The third criterion states that a supervisor should have enough 
technical knowledge of the subject matter to command the respect 
of the teachers. He will not get far with the teachers unless they 
feel that he knows science. A curriculum director or general con- 
sultant can set up workshops, bring in consultants, and guide 
the study and development of a science program. But when a 
person is designated as science consultant, he is expected to know 
science. 

If we accept the need for these three abilities on the part of the 
science supervisor, then there are obvious implications for the 
kind of graduate training necess?*ry to increase the likelihood of 
their presence or attainment. A thorough knowledge of science 
along a broad base with a high degree of expertise in at least 
one area should be a reasonable expectation. This broad base of 
knowledp must necessarily be up to date and reflect the rapid 
gains being made in the sciences. In at least one field of speciali- 
zation the supervisor should have a demonstrated depth of 
knowledge roughly equivalent to a master's degree, including, 
if possible, some independent research. This does not mean that 
the supervisor must be an authority in every field of science, 
but he should be able to converse intelligently with all science 
teachers and have demonstrated the ability to go beyond super- 
ficial knowledge by work in his own field. 

These suggested criteria imply recent and continuous school- 
ing. The college science courses taken 15 or even 10 years ago 
are not sufficient to equip the supervisor to communicate effec- 
tively with today's college graduates. Refresher courses, whether 
by inservice work. National Science Foundation institutes, ex- 
te,i^ on courses, or just plain summer school, are a must for those 
whu have not been back to school within the last five years. 
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Included in a graduate program should be courses other than 
just subject matter. There is a large change in perspective in 
moving from the classroom to a supervisory position. The super- 
visor must understand the total school program and how the 
science curriculum ^articulates with that program. Even if he is 
to work only with the secondary schools, a thorough knowledge 
of the K-12 program is essential in order to understand the 
background of the student before he appears in the high school 
science courses. This would suggest course work which focused 
on science at the elementary school level and on problems of cur- 
riculum in general. It quite possibly might include a course on 
early childhood development, particularly if only adolescent de- 
velopment had been included in the undergraduate training. If 
there is to be much administrative work involved, a course in 
educational administration would be most helpful. 

If possible, a graduate seminar in science education, in which 
the methods and philosophies of the new science programs are 
emphasized, would be particularly useful. Certainly some work 
with the new science programs, l^th elementary and secondary, 
should be taken. 

Just as practice teaching is usually of immense value to a 
beginning teacher, so an internship in supervision can be of 
immeasurable value to a prospective supervisor. While a course 
in group dynamics may give theoretical orientation to working 
with others, supervised practice in applying these principles un- 
der capable guidance would be highly desirable. However, there 
are other considerations which must be taken into account before 
we set up an idealized model of a graduate program. 

The previous training and experience of the individual. In all 
probability the person designated to assume a supervisory posi- 
tion in science will be selected from the secondary school science 
teaching staff. It is hoped that this individual will have had as 
broad a background as possible both in terms of subject-matter 
knowledge and teaching experience. Not all teachers are suited 
for such a position. J. Darrell Barnard, v/riting in The Science 
Teacher in April 1966, states this nicely: 

We are assuming that one who would become a supervisor must first 
have been a teacher. Further, that all science teachers will not, should not, 
become supervisors; that the prerequisites for becoming a supervisor in- 
volve more than being a teacher.^ 



1 Barnard, J. Darrell. “Educating the Science Supervisor.” The Science 
Teacher, 33; April 1966. pp. 16-17. 
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Quite naturally the projected educational program one would 
design for the teacher-tumed-supervisor would vary with the 
personas previous training. If, for instance; a teacher has a heavy 
concentration in biology, but little chemistry or physics, then 
supplementary work in the physical sciences is a must. If the 
person has a broad background in the sciences but little depth 
in any, then appropriate courses to raise the level of competence 
in a particular field would be required. If the person is particu- 
larly adept at working with other people, then more course work 
could be directed toward other areas, such as tests and measure- 
ment, research design and statistics, advanced educational psy- 
chology, or teaching-aids and audio-visual techniques. 

These are just examples of how the background and experience 
of the individual must necessarily become a consideration in 
planning a graduate program. However, there is another impor- 
tant, practical matter which is often overlooked, but it may be 
an important determinant in planning further studies. 

The availability of appropriate courses and training programs 
to which an individual might reasonably have access. It is quite 
easy to construct a theoretical program of graduate studies for 
the fledgling science supervisor and piously announce that this 
work constitutes the minimum standards of acceptability. It is 
quite another matter, however, to provide the necessary means 
for meeting these standards. 

As was mentioned earlier, more and more smaller schools are 
hiring science supervisors; and, whereas, the larger urban cen- 
ters may afford several institutions offering appropriate graduate 
work, such is not the case when the school is located some dis- 
tance from these centers. Quite typically, also, the tendency 
in smaller systems is for more of the classroom teachers, who 
form the pool of potential supervisorj' personnel, to be married 
and have family responsibilities. It is not easy to demand long 
commuting drives at night or summers away from home to attend 
special programs or institutes. 

These and other factors must be considereJi when mapping out 
an idealized training program for the supervisor. It may mean 
a longer period of time than we would like in order to upgrade 
the individual to what we consider an acceptable level. It may 
mean some changes and readjustments in course work to fit those 
offered at a local or nearby state college which may not offer as 
extensive a curriculum as we would desire. It may mean paying 
for, or partially defraying, the cost of summer work if it is felt 
necessary in order to fulfill the obligations of the job. Moreover, 
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there is also the matter of certification practices at the local and 
state level which may be a factor in planning a graduate program. 

In summary, there are no hard and fast rules for training a 
science supervisor — ^no blueprint for success. Each case must 
be considered separately, and individual strengths or weaknesses 
must be evaluated in terms of the demands of the position. 

Let us not forget the quality and “growth potential” of the 
person himself. The self-starters will always find ways to up- 
grade and develop themselves, with or without our recommended 
graduate courses. Minimum expectations to be partially met 
through graduate study should include: a thorough, up-to-date 
science background ; an understanding of the total school science 
program, including the philosophy of the new science courses; 
and a demonstrated ability to relate to others at all levels in a 
school setting. 
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SCIENCE supervision has, as its broadest definition, the im- 
provement in science instruction. The charge is that of serving 
as a catalyst, of working with and through the administration 
and faculty in a given system toward bringing about articulation 
of prograin, effective curriculum practices in science, and the 
wise selection and use of equipment and materials requisite to 
effective instruction. 

This description of responsibility sets forth a number of broad 
areas, each of which involves a self-education effort on the part of 
the supervisor. These areas apply to all levels of supervision; 
it is the extent of application which varies with the responsibility. 

Vital to all supervision is the factor of human relations. Since 
supervisors work with and through people, it is vital that they 
fully understand group processes. They should try to take a close 
look at themselves and examine their idiosyncrasies, strengths, 
and weaknesses. Effective supervision requires an understanding 
of group process, knowledge of the background and capabilities 
of those with whom the supervisor will work, and a respect for 
the individual. Literature which deals with dynamic group proc- 
ess as well as a study of what constitutes the effective interview 
are integral to effective supervision. 

As a catalyst, the supervisor causes a situation to come about— 
to be the prime mover yet to create a feeling in the teacher that 
this was an effort on his part. To do this, the supervisor must 
know thoroughly the subject area with which he is working. He 
should have had experience teaching the subject, as well as an up- 
to-date knowledge of the changes that have occurred or are occur- 
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rin£T in that subject area. Such information may be obtained 
through journals which are available for all subject areas. Too, 
all states have some publications which are of value to the super- 
visor and which represent studies or guides which are in use in 
that state. 

An up-to-date source of new science and mathematics cur- 
riculums and projects may be found in the latest Report of the 
International Clearinghouse on Science and Mathematics Cur- 
ricular Developments.^ 

These data are only vehicles through which the responsibilities 
of the supervisor may be met. He must know his potential lead- 
ers — ^his teachers. He must know them well enough to bring effec- 
tive supervision through their activities. He must know their 
backgrounds, encourage them to attempt action research, and 
supply them with the opportunities, materials, and data which 
will facilitate such efforts. An opportunity to publish, recogni- 
tion at a meeting or convention, the reading of a paper, recom- 
mendation for further study or increased responsibility as well 
as other such devices which the supervisor may deem appro- 
priate may be used: 

Whatever the size of the local educational agency, it is vital 
for the supervisor to be a leader who is professionally active. He 
must be a doer and attend those functions that involve his field. 
This is necessary if he is to encourage his teachers to do likewise. 

Articulation of effort by teachers is only as successful as the 
administration through which it is directed. This requires an 
adequate knowledge of the administrative staff ; it includes active 
membership in local, state, and national organizations. Often, 
efforts are crowned with success through active pressure by or- 
ganizations such as the Rotary or Kiwanis Club, scientific socie- 
ties, and other organizations connected with education. 

Effective curriculum development and the articulation of the 
science program constitute a second facet of supervision in which 
the supervisor must constantly “learn on the job.” The chapter 
“Tactics for Curriculum Change” discusses a variety of activities 
for implementing new science curriculum. Here, the supervisor 
must indeed look beyond himself for self-improvement. He must 
put himself firmly in the communication channels for news of 



1 Single copies of the 1967 report will be furnished free to an individual 
as long as the supply lasts. Address Dr. J. David Lockard, Director, Inter- 
national Clearinghouse on Science and Mathematics Curricular Develop- 
ments, Science Teaching Center, University of Maryland, College Park, 
Maryland 20740. 
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curriculum improvement activities by asking to be placed on 
mailing lists of organized projects, by scanning local, area, and 
national newsletters, periodicals, and other publications that 
report curriculum efforts. His reading and attendance at con- 
feraice programs should not only keep him abreast of the 
curriculum efforts, but — even more importantly — ^help him to 
evaluate present viewpoints and philosophies and, eventually, to 
build a sound, forward-looking philosophy of his own. Once he 
has a good view of general activity in the area of curriculum 
development and feels secure in his own viewpoint and goals, 
he is able to draw upon the practical experience of colleagues. 

The selection of equipment and materials to encourage and 
implement science instruction requires much effort and self- 
brieiing by the supervisor of science. This situation has been 
made even more important by the federal programs which pro- 
vide funds for equipment and materials. The National Defense 
Education Act (NDEA), Title III, and the Elementary and 
Secondary Education Act (ESEA), Titles I, II, III, and IV have 
forced a careful look at the total picture so that the choice will be 
directed toward the most efficient use of such funds. The con- 
tinual revision of the guidelines and regulations governing these 
programs has resulted in this becoming a continuing effort. To 
cite an example, NDEA, Title III, will permit the purchase of 
audio-visual equipment, films, filmstrips, records, and reference 
books related to the enrichment of scimce instruction on a dollar- 
matching basis. ESEA, Title II, provides unmatched funds for 
reference books, films, filmstrips, and records; audio-visual equip- 
ment, however, is ineligible. Through careful analysis and knowl- 
edge of the various programs, the funds available to a local 
agency could be extended. Wise use of federal surplus properties 
is also helpful in stretching the school dollar and offers a real 
challenge to the inventive teacher of science. 

Because of the increased emphasis on individualization of in- 
struction, science equipment manufacturers have expanded at a 
rapid pace. This has necessitated a most careful look at available 
equipment and the publication of a purchase guide by the Council 
of Chief State School Officers which describes specifications for 
items of equipment.^ The supervisor has the responsibility of 
knowing what is on the market and what is effective. As a result 



^1965 Purchase Guide for Programs in Science and Mathematics. Pre- 
pared by the Council of Chief State School Officers, with the assistance of 
the National Science Foundation and others. 1965, $4.50. Order from 
Ginn and Co., New York. 
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of this, he must work with salesmen and assay the value of their 
products. Attendance at state and national conventions is most 
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manufacturers to produce items which are needed in the science 
classrooms. 

Science kits have also received much attention. They are 
assemblages which range from something very sophisticated 
which may cost several thousands of dollars to a simple collection 
of nails, paper clips, and other items that are intended for use 
with a textbook. It is important that the supervisor assess these 
packages. Will they do the job or should these items be pur- 
chased and distributed through an inservice workshop? Action 
research and teacher committees should be used to decide. 

Equipment is only as effective as the person who uses it. An 
expenditure on overhead projectors is justifiable only if they are 
used effectively. It is necessary, therefore, that the science 
supervisor be thoroughly versed in the use and versatility of 
equipment, lest they become ^'black boxes” which are placed on a 
shelf and never used. The supervisor must see to it that the 
equipment in a school is thoroughly understood by the teaching 
staff through actual use in inservice work. Too, the techniques of 
ordering equipment, manufacturing guarantees, setting delivery 
times, and other relevant factors should be obtained from sales- 
men and made known to administration and faculty. I remember 
well an instance where a school system had a piece of equipment 
installed which had never worked. I investigated at the request 
of the school system and found that the item had not worked 
from the day it was installed because the wiring had been put in 
incorrectly. It turned out that one company had built the equip- 
ment and another had done the wiring. This appears unusual, 
but it happens because people do not know the policies of manu- 
facturers. This problem was immediately resolved by the com- 
pany, which replaced the equipment at no charge. 

Attendance of staff at summer institutes is often a fertile 
source of leadership in the use of equipment. Teachers who be- 
come excited about new methods of using equipment must be 
recognized. 

Research is gradually assuming the position of importance it 
should have. Because of this, the supervisor of science should be 
aware of what is taking place by participating in activities that 
emphasize this movement. He should be aware of how to inter- 
pret research data and of such publications as Gage's Handbook 
of Research on Teaching and the Third Edition of the Encyclo- 
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pedia of Educaiional Research, [1, 2] Federal efforts are evi- 
denced through the Educational Research Information Center 
(ERIC) and ESEA, Title III projects for the Advancement of 
Creativity in Education (PACE), and ESEA, Title IV. The 
supervisor of science should know what these programs are and 
how he may use them in carrying out his responsibilities. 

The focus on science has produced considerable activity on the 
part of industry and philanthropic organizations. To take advan- 
tage of this, it is necessary for the supervisor to identify these 
programs and determine the values which could accrue from 
them. These include scholarships, assembly programs, films, 
recognition awards for teachers and studente, as well as other 
benefits too numerous to mention. 

The area of legislation must not be left out of the picture. 
This is necessary to enforce such areas as use and care of animals, 
use of radioactive materials, classroom safety, and ocher matters 
which are pertinent to the safety of children while they are in the 
school building. Teachers are often unaware of such laws in the 
state in which they teach; these should be absolutely clear to the 
supervisor and should be clearly transmitted to all science teach- 
ers. I have seen chemical storage rooms located above the heating 
plant, explosive chemicals stored in glass bottles, and rooms 
without fire extinguishers or adequate ventilation. To talk about 
what should be done and not do it in your own school is hypo- 
critical. It is the task of the supervisor to investigate these 
areas, recommend and urge changes that correct any short- 
comings. 

The responsibilities of the science supervisor toward expanding 
his own understanding of his work are legion. The good super- 
visor will be engaged in a never-ending process of improving his 
effectiveness in the classroom by engaging in many if not all of 
the activities that have been described above. As he becomes 
more effective, his activities will increase. It is a magnificent 
challenge, there is no field which offers more excitement, more 
promise and . . . more work!! 
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THE IMPROVEMENT of education in the United States has 
become a major concern of both the legislative and executive 
branches of our federal government. Because of this concern, 
unprecedented sums of money have been made available to edu- 
cational agencies and institutions through a bewildering variety 
of acts, special titles, and amendments to prior legislation. It is 
as a result of the funds made available by the Congress that a 
large proportion of science supervisors have been employed at 
state and local levels. Indeed, a primary responsibility of these 
supervisors is to provide leadership in the development of pro- 
grams for the improvement of science education using the federal 
funds made available. Thus, supervisors must not only know the 
current status of the important federal programs and their pur- 
poses, but also how to plan projects which will win the necessary 
approval to qualify for funding. 

At the end of this chapter is a representative list of programs 
currently administered by the U.S. Office of Education and the 
National Science Foundation. These are not, however, the only 
programs administered by federal agencies. Activities related to 
science education are supported or operated by the National 
Aeronautics and Space Administration, each of t'^ . Armed Serv- 
ices, the National Institutes of Health, the Public Health Service 
The Smithsonian Institution, and many others. The continue ’ 
addition of new programs and revision or dropping of old p>. ' 
grams make it nearly impossible to provide at any given time a 
truly comprehensive and accurate list of all available federal 
resources. The supervisor must be constantly alert to announce- 
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ments, news releases, and publications that describe the activities 
of the various departments and agencies. 

Many federal programs may seem, at first glance, to have no 
direct bearing on science education. It is well to keep in mind, 
however, that knowledge about non-science-oriented programs 
can often make it possible to prevent diversion of state or lowl 
funds from science education activities. For example, special 
titles of certain acts provide funds for the purchase of library 
materials and audio-visual aid equipment. When funds are avail- 
able from these sources, it would be well to reserve NDEA funds 
for other purposes. 

One of the most important functions of the science supervisor, 
whether at the state or local level, is to assist in the planning of 
projects for which funds from one or more federal programs will 
be requested. In most cases, the formal request is made in the 
form of a proposal which details the project, provides its ra- 
tionale, and includes an estimated budget. While each federal 
program requires certain unique features and formats for pro- 
posals, it is possible to suggest a few general guidelines. By 
applying these guidelines, where appropriate, the supervisor can 
save much time and should have a reasonable proportion of 
projects approved. For ease in adaptation, the suggested guide- 
lines are here provided in the form of questions. These are the 
kinds of questions which should be asked by the supervisor as he 
works with school administrators, committees, and other groups 
actively planning projects. 

1. Will the proposed project really result in some kind of im- 
provement? 

It is not safe to merely assume that any project, regardless 
of how well organized, will result in an improvement in in- 
struction, facilities, equipment, or whatever its principal ob- 
jective. Remember, the federal programs were enacted to 
provide assurance of improvement, not the continuation of 
the status quo. Neither were any of the programs enacted to 
improve science education at the expense of other major areas 
of the school program. A good proposal must include evidence 
of change in a positive direction for the science program while 
not, at the same time, adversdy affecting other areas of the 
school program. 

2. Has the project been based on a realistic delineation of the 
needs it has been designed to meet? 

Oftentimes proposals are prepared which seek funds for 
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overcoming problems which are really quite peripheral. No 
amount of equipment, for example, will overcome the lack of 
an effective program or the lack of well-qualified teachers or 
other personnel. Neither will any inservice training program 
for science teachers be effective where there is no provision or 
assurance that the results of the training will be supported in 
terms of program, facilities, and equipment. 

3. Does the project make use of available resources? 

Resources include not only facilities and equipment, but 
also personnel. It would be patently absurd, for example, to 
expect support for a proposal to improve an elementary school 
science program which did not provide for the involvement of 
individuals having recognized competency in elementary 
school science. Often, the competencies of such individuals 
are not recognized within their own school systems. When 
such is the case, the sincerity behind the proposal, or its real 
intent, can be seriously questioned. In other words, the pro- 
posal should demonstrate that the services of all appropriate 
and competent personnel within the district or agency have 
been used in its preparation. 

4. Is the proposed project economically efficimt? 

Federal funds for the improvement of education are made 
available through the representatives of the voting public. 
This public takes a dim view of tax-supported activities which 
seem, at least on the surface, to be excessively costly. Pro- 
posals must provide assurance that the results of the project 
will merit its cost. 

5. Does the proposal have internal consistency? 

Such an obvious guideline, perhaps, should not be men- 
tioned here. Yet, the lack of it is one of the major reasons 
proposals fail. As proposals are planned and put into writing, 
a continual check should be made to be sure that objectives, 
project activities, method of evaluation, review of related 
projects, organizational structure, and estimated budget have 
direct relationship with one another. 

The federal programs are now so broad in their total scope 
that the science supervisor should find his effectiveness limited 
only by his creative imagination and by the leadership he chooses 
to exercise. It is, after all, imagination and leadership that will 
provide assurance that the millions of dollars appropriated will 
be used for the improvement of science teaching — the purpose 
for which the money was intended. 
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Federal Money for Education: 



TYPE OF ASSISTANCE 


AUTHORIZATION 


PURPOSE 


GROUP 1: For construction 


Educational television 


P.L. 87-447, amending 
Communications Act of 
1934 


Aid in the acquisition and installa- 
tion of transmitting and production 
equipment for ETV broadcasting 


Area vocational schools 


Vocational Education Act 
of 1963 


Construct or improve area voca- 
tional education school facilities 


Public libraries 


Library Services and Con- 
struction Act— Title II 


Aid construction of public libraries 


Educational laboratories 


Cooperative Research Act 
(amend, by ESEA— Title IV) 


Construct and equip national and 
regional rearch facilities 


GROUP II: For programs, instruction, and administration 


strengthening instruction in 
critical subjects in public 
schools 


National Defense Educa- 
tion Act— Title III 


Strengthen instruction in science, 
mathematics, modern foreign lan- 
guages, and other critical subjects 


Strengthening instruction in 
nonpublic schools 


National Defense Educa- 
tion Act— Title III 


Loans to private schools to improve 
instruction in critical subjects 


Programs for the disadvan- 
taged 


Elementary and Second- 
ary Ed. Act— Title 1 


Support educational programs in 
areas having high concentrations of 
low-income families 


School library resources and 
instructional materials 


Elementary and Second- 
ary Ed. Aict— Title II 


Support provision of school library 
resources, textbooks, and other in- 
structional materials 


Supplementary centers 


Elementary and Second- 
ary Ed. Act— Title III 


Support supplementary educational 
centers and services 


Pilot youth programs in 
science 


Science clubs (P.L. 85- 
875) 


Encourage young people interested 
in science 


Teacher institutes 


National Defense Educa- 
tion Act-Title XI 


Improve qualifications of elemen- 
tary and secondary teachers and 
related specialists 



I 
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Programs Administered by the 
U.S. Office of Education* 

APPROPRIATION WHO MAY APPLY WHERE TO APPLY 



$ 3,000,000 



Nonprofit agencies, public col- 
leges, State television agencies, 
education agencies 



Assistant to the Assistant Secre- 
tary (Educational Television), Dept, 
of HEW, Washington, D. t. 20201 



255,377,455 

(part) 



Public secondary and post-sec- 
ondary schools providing educa- 
tion in 5 or more fields 



State boards of vocational educa- 
tion (information from OE’s Divi- 
sion of Voc.-Tech. Education) 



40,000,000 State library administrative 
agencies 



OE’s Division of Library Services 
and Educational Facilities 



12,400,000 



Colleges, school systems. State OE’s Division of Laboratories and 
education departments, industry Research Development 



79,200,000 


Local school districts 


State education agency 


1,500,000 


Nonprofit private elementary 
and secondary schools 


OE’s Division of Plans and Supple- 
mentary Centers 


1,053,410,000 


State education agencies 


OE’s Division of Compensatory 
Education 


102,000,000 


Local education agencies 


OE’s Division of Plans and Supple- 
mentary Centers 


135,000,000 


Local education agencies 


OE’s Division of Plans and Supple- 
mentary Centers 


50,000 


Colleges and universities. State 
education agencies 


OE’s Division of Plans and Supple- 
mentary Centers 


30,000,000 


Colleges and universities 
# 


OE’s Division of Educational Per- 
sonnel Training 




‘Fiscal year 1967 






104 SECTION IV / Resources for the Supervisor 



Federal Programs (continued) 



TYPE OF ASSISTANCE 


AUTHORIZATION 


PURPOSE 


Experienced teacher fellow- 
ships 


Higher Education Act of 
1965— Title V-C 


Improve the quality jf education of 
elementary and srjondary teachers 
and related perr- nne! 


Talent search 


Higher Education Act of 
1965— Title IV-A 


Assist in ido tifying and encourag- 
ing promisir high school graduates 


Supervision and instruction 


National Defense Educa- 
tion Act— Title III 


Strengthr supervision and adminis- 
tration ; i State education agencies 


Researcher training 


Cooperative Research Act 
(amend, by ESEA-Title IV) 


Oeveloj; and strengthen programs 
for trailing educational researchers 


GROUP III: For teacher training and student assistance 


Experienced teacher fellow- 
ships 


Higher Education Act of 
1965— Title V-C 


Improve the quality of education of 
elementary and secondary teachers 
and related personnel 


Teacher training grants 
(institutes) 


National Defense Educa- 
tion Act— Title XI 


Improve the quality of teachers, 
school librarians, other specialists 


Teacher exchange 


Mutual Educational and 
Cultural Exchange Act 


Improve and strengthen relations 
between U.S. and foreign nations 
by exchange of teachers 


GROUP IV: For research 


Curriculum research 
(general) 

(arts and humanities) 


Cooperative Research Act 


Support research on the improve- 
ment of curriculum, including arts 
and humanities at all levels 


Curriculum research 
(demonstration and develop- 
ment) 


Cooperative Research Act 


Support research — demonstration 
and development — on school cur- 
riculum improvement 


Curriculum research 
(dissemination) 


Cooperative Research Act 


Support dissemination of research 
to improve curriculum 


Educational media research 


National Defense Educa- 
tion Act-Title VII 


Support research on educational 
uses of television, radio, motion 
pictures, other meuia 


Research and Development 
Centers 


Cooperative Resear:h Act 
(amend by ESEA-Title IV) 


Support research on the major prob- 
lems of education 
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APPROPRIATION 


WHO MAY APPLY 


WHERE TO APPLY 


$12,500,000 


Institutions of higher education 
offering graduate programs 


OE’s Division of Educational Per- 
sonnel Training 


2.500,000 


State, local education agencies, 
public or nonprofit organizations 


OE’s Division of Student Financial 
Aid 


7.500.000 


State education agencies 


OE’s Division of Plans and Supple- 
mentary Centers 


6.500.000 

(part) 


State education agencies, insti- 
tutions and organizations 


OE’s Division of Research Training 
and Dissemination 



12.500.000 

(part) 



Experienced teachers planning 
to continue in elementary and 
secondary teaching careers 



Local school boards or participating 
institutions (information from OFs 
Div. of Ed’l Personnal Training) 



30.000.000 

(part) 



Teachers, teacher trainers, and Participating institutions (inform^ 
supervisors in 12 areas tion. OE’s Div. of Ed’l. Pars. TraingJ 



350.000 Elementary and secondary teach- OE’s Teacher Exchange Section. 

ers. college instructors and as- International Exchange and Train- 
sistant professors ing Branch 



16,085.000 


Colleges, universities. State ed- 
ucation agencies, private or pub- 
lic groups, or individuals 


OE’s Div. of Elementary and Sec- 
ondary Research (Arts-Humanities: 
Div. of Labs. & Research Dvipt.) 


3,000j)00 


(same as above) 
• 


OE’s Division of Elementary and 
Secondary Research 


2,415,000 


(same as above) 


OE’s Division of Elementary and 
Secondary Research 


4,400,000 


Grants: public or nonprofit in- 
stitutions, individuals; contracts: 
public agencies, individuals 


OE’s Division of Research Training 
and Dissemination 


29,600,000 


Colleges and universities, agen- 
cies, arid organizations 


OE’s Division of Laboratories and 
Research Development 



Professional 

Organizations 



J. David Lockaed 

Di/TBCtOT 

Science Teaching Center 
University of Maryland 
College Park 



INTRODUCTION 

Among the major contributors to successful science teaching 
in the United States must be included the professional organiza- 
tions that give outstanding service and support to science teach- 
ers in the classroom. These organizations range in size and 
interests from the all-encompassing National Science Teachers 
Association to the small local groups of science f^«cators who 
meet on an irregular basis in their own school districts. What 
these groups all have in common is their joint effort in improving 
science teaching by affording the members contact with other 
teachers and scientists. In this chapter an attempt will be made 
to summarize the activities of these professional organizations 
and the services they render to their members as weU as to edu- 
cation as a whole. 



THE ORGANIZATIONS 

In this gregarious society of ours we all seem to feel a need of 
‘‘belonging,” be it to family or friends, school or community. The 
science teacher is not normally an exception to this pattern He 
desires a kind of “togetherness” with those of like mind, and the 
professional organizations give this need a solid framework on 
which to build. Here is a natural forum where one can share 
his hopes and desires, and in some instances, his innermost 
thoughts on what he is about and why. The real substance of 
professional organizations, then, is in their individual mentibers, 
be they card-carrying or peripheral. Joining is usually just a 
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matter of expressing an interest and offering to contribute in 
whatever manner the organizational structure feels is important. 
The larger organizations ' with interest in this area and having 
general membership include the : 

American Association for the Advancement of Science 
(AAAS) 

American Association of Physics Teachers ( AAPT) 

American Chemical Society (ACS) 

American Institute of Biological Sciences (AIBS) 

American Nature Study Society ( ANSS) 

Association for Supervision and Curriculum Development 
( ASCD) , a department of the National Education Asso- 
ciation 

Central Association of Science and Mathematics Teachers 
(CASMT) 

National Association of Biology Teachers (NABT) 

National Association of Geology Teachers (NAGT) 

National Association for Research in Science Teaching 
(NARST) 

National Science Teachers Association (NSTA), a depart- 
ment of the National Education Association, and its 
sections : 

Association for the Education of Teachers in Science 
(AETS) 

Council for Elementary Science International (CESI) 

National Association for Industry-Education Coopera- 
tion (NAIEC) 

National Science Supervisors Association (NSSA) 

In addition to these more or less **national” organizations that 
have membership by choice, there is the Council of State Science 
Supervisors, restricted to those that hold just such positions. An 
organization that also makes major contributions to science 
teachers and students is the non-profit Science Service, Inc. In 
addition to all of these are the regional, state, and local groups 
that make major contributions “close to home” such as the state 
academies of science. 

Science teachers and supervisors should be aware of the value 
of membership in such organizations as the American Museum 
of Natural History or The Smithsonian Institution. These pro- 



1 Addresses of the associations are on page 144. 
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vide a broad scope of information through their publications and 



CONVENTIONS AND CONFERENCES 

If an important role of the professional societies is getting 
science teachers together in one spot to share their ideas and 
activities, then the conventions and conferences these groups 
hold have special significance. All the groups have at least one 
annual gathering of their membership, and several have regional 
conferences in addition. These sessions feature major addresses 
pven by eminent scientists and science educators, science sem- 
inars, panel discussions, contributed papers, exhibits of science 
teaching materials and equipment, displays of curriculum mate- 
rials and science facilities, teacher demonstrations, field trips to 
scientific institutions and industries, science teaching ffims, rec- 
ognition of outstanding science educators, and ample opportunity 

for meeting one’s professional colleagues in informal social 
activities. 

The largest single such annual gathering designed especially 
for science teachers is the annual convention of the NSTA. This 
is held in March or April in some major United States city on 
such a rotating manner that the geographical concerns are also 
met. Over 6,000 persons may attend an NSTA convention, allow- 
ing interactions between individuals that are not available in any 
other way. Cooperative conventions with a number of societies 
joining in the planning are also held, and the major one of this 
type IS that organized under the general auspices of the AAAS 
This meeting occurs during the Christmas holidays and not only 
allows frequent exchange between teacher and teacher but also 
between teachers and scientists since this is the only annual 

together scientists from all major disciplines. 
CASMT holds a meeting in the Chicago area each Thanksgiving 
time. Most of the societies that are affiliates of a parent organi- 
zation of professional scientists hold special sessions in conjunc- 
tion with the annual meetings of that scientific group. 

PUBLICATIONS 

Of primary concern to all educators is the ability to communi- 
cate with fellow teachers and to know what is occurring through- 
out the land. A major contribution professional organizations 
make to bring this about is the production and distribution of 
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numerous publications. Of major importance are the journals 
that the societies- issue. These would include: 

Jourrml of Chemical Education (ACS) 

Journal of Geological Education (NAGT) 

Journal of Research in Science TeoAihing (NARST) 

School Science and Mathematics (CASMT) 

Science (AAAS) 

Science and Children (NSTA) 

Science Education News (AAAS) 

The American Biology Teacher (NABT) 

The Physics Teacher (AAPT) 

The Science Teacher (NSTA) 

These professional journals contain papers from outstanding 
scientists and science educators on subject-matter topics as well 
as how-to-teach-it aspects. Major addresses given at the conven- 
tions are printed, and even short courses are summarized on the 
printed page. Announcements and reports on the constantly 
occurring meetings are given not only in one field but in related 
disciplines also, bringing about better understanding on what 
“science” really is. Reviews of books, science teaching materials, 
and professional articles are regular features along with the 
highly important advertising that also keeps science teachers 
informed on the latest items available to them. 

In addition to the journals, which are usually released monthly 
throughout the academic year, are the association newsletters 
giving newsworthy items of a more current nature. The news- 
letter form is frequently used by the regional, state, and local 
science teaching groups and keeps readers closely attuned to 
items of area interest. 

From time to time, the larger associations release books and 
booklets on specific topics which go into more depth than is 
possible with periodicals. NABT, for example, has published a 
handbook on conservation and NSTA a detailed book on school 
science facilities. Even complete series, such as the ViSlAS OP 
Science ® books from NSTA, have been published. Frequently 
the reports from special committeees are printed and distributed 
at a nominal cost. Only a well-managed professional organiza- 
tion can handle such a vast printing and distribution operation. 
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REVIEW ACTIVITIES 

Since literally thousands of individual items designed for sci° 
ence teaching are produced each year, commercially and other- 
wise, the professional organizations have found it quite valuable 
to their members to evaluate these materials critically. These 
reviews, done by highly competent evaluators, both in the class- 
room and in the laboratory, help control the quali ty of the prod- 
ucts and insure the purchaser that he is getting the best for his 
money. Items evaluated include texts, reference books, audio- 
visual and science laboratory equipment, teaching aids, and even 
articles in other journals. Frequently the information is in the 
forin of a succinctly written brief giving all the pertinent infor- 
mation but pointing out the appropriate strengths and weak- 
nesses. These reviews usually appear as a regular feature in each 
of the journals and thus not only preview the latest items but 
facilitate sound selection by teachers and administratore. 

PACKET SERVICES 

In addition to reviewing the printed material as it is released, 
several of the societies actually select particularly good items and 
mail them without charge to their members. A special committee 
of classroom teachers sifts through the hundredc. of items pro- 
duced each month and decides on a very few highly valuable items 
that individual teachers should have in their classrooms* Con- 
siderable time is saved in this manner and the “wheat is sep- 
arated from the chaff” before being put in the mill. 

REFRESHER COURSES 

Since one of the most difficult tasks for a science teacher is 
keeping up to date with the rapid changes in the subject matter 
of the dynamic fields of science, several of the professional or- 
ganizations have developed refresher courses taught by the best 
in their field. Some programs are only a few hours long while 
others last three or four days. Such groups as the National 
Science Foundation (NSF) have supported these courses finan- 
cially in addition to the kinds of help they give through the 
academic year, inservice, and summer institutes. 

SPECIAL COMMITTEE STUDIES 

As important problems arise within the academic community 
that involve science education, the professional societies appoint 
special committees with top leadership and go into intensive 
studies of possible solutions. 




Profenawnal Organization$ 111 



Topics, such as legal proceedings affecting teachers or institu- 
tions, may involve the profession particularly or they may be 
long-range topics, such as development of curricular projects that 
need a major group to coordinate the effort or supply the man- 
power. Affiliation with such study groups not only helps the 
profession as a whole, but the teachers directly involved get 
experiences and opportunities that would not otherwise come 
their way. 

CAREER GUIDANCE AND YOUTH ACTIVITIES 

Stimulation of students to go into science careers and science 
teaching has long been a concern of the professional science edu- 
cators, and through their associations considerable steps have 
been made to aid students. Club programs, such as NSTA’s 
Future Scientists of America program and Science Service’s 
Science Clubs of America, have been developed and give early 
help and stimulation to students. Science project competitions 
have been used to get student involvement in scientific investiga- 
tions, such as the Ford-Future Scientists of America awards pro- 
gram of NSTA and the International Science Fair and Westing- 
house Science Talent Search of Science Service. Career bro- 
chures have been produced, and in some instances funds have 
been found for the more promising students. NSTA has pub- 
lished two booklets for young people about careers.* 

BUSINESS-INDUSTRY COOPERATION 

To insure coordination with the commercial groups that aid 
the teaching profession, special sections of the associations have 
been established and working arrangements developed. Industry 
is helped by learning of the priority needs of science education, 
and the teachers get better materials with which to work. 

CONCLUSION 

In this brief summary of some of the many services profes- 
sional organizations render to their members and the profession 
as a whole, an attempt has been made to show the need for super- 
visors to avail themselves of these services and to become per- 
sonally involved in their activities. 

^Keys to Careers in Science and Technology — 1967 Edition, a bibliojf- 
rapby (471-14624, $1) and A Career for You, as a Science Teacher (1966) 
(471-14340, 26<i). National Science Teachers Association, Washington, D.C. 
Order both from NEA Publications Sales, 1201 16th St, N.W., Washing- 
ton, D.C. 20036. Payment must accompany orders of $2 or less. 
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Interface 



SOIME schools are turning to the many automated systems now 
becoming available for promoting the teaching-learning process. 
Perhaps many answers to educational problems can be found 
here. However, assistance also may be found in the local com- 
munity. To uncover it, initiative and imagination are needed. 
The science teacher cannot confine his teaching to the textbook 
or the laboratory manual. He must turn to outside sources for 
technical assistance, various types of equipment, and fresh ideas 
that represent new approaches. How does a teacher find these 
resources and how can they best be utilized? 

UNIQUE CAPABILITIES OF INDUSTRY 

Few school systems are located in areas completely devoid of 
industry. No matter how seemingly unrelated an industry may 
be to science instruction, many relationships can be found if one 
closely examines the local industries. 

When approaching companies, a basic concept should be re- 
membered. Inherently, they must show a profit in order to exist. 
Therefore, their decisions to assist or not to assist a school will 
be somewhat tempered by this factor. Nevertheless, industry, 
for the most part, has a very long-range view of education. Fu- 
ture employees, potential buyers of products, and future goodwill 
ambassadors are found in the schools. Moreover, companies are 
interested in the schools out of a basic desire to assist education. 

The unique capabilities of industry and their potential useful- 
ness to the schools fall in several categories : 
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Source of technical manpower. Many companies employ tech- 
nically trained people in one or more fields of science. These 
employees are often eager to assist schools in various ways — ^by 
giving talks to classes, providing career counseling, assisting 
with science projects, obtaining equipment or chemicals, and 
discussing some of the newer advances in a particular science. 
This source of technical manpower is an important one to culti- 
vate. The right kind of cooperation here will pay big dividends. 

The industrial plant, A company's plant can have real educa- 
tional values. The proper approach to a company can often open 
the wa^ to plant tours, conferences with students, and access to 
scientific equipment. Do not overlook these and other possibilities. 

Excess equipment. The field of science moves so rapidly that 
science equipment often becomes outdated. This does not neces- 
sarily mean that the equipment is entirely useless. It may be of 
considerable value in the classroom. Often, if companies know 
that schools are interested in such equipment, they are pleased 
to collect and deliver it to the school. Usually, their only request 
is that it be used. 

The equipment does not have to be exotic or complex. It may 
be equipment that, after long use, is ready to be replaced. It can 
vary from test tubes, test-tube racks, animal cages, and culture 
dishes to pH meters and other more elaborate equipment. Not 
only is the equipment itself useful, but it also demonstrates to 
students that the equipment used in the classroom laboratory is 
the same as that used in the industrial laboratory. 

Source of funds. Quite often, a company has more than a 
passing interest in the schools. If a company is made aware of 
a real need, it may gladly give the school financial assistance. A 
company may provide a personal grant to a teacher or support 
some specific program that might be established. 

A subject- field relationship. It should be perfectly clear that 
the teacher is a professional person. He is not only a professional 
educator but also is professionally oriented in a particular field. 
As a professional in an academic area, the teacher should attempt 
to keep abreast of new events in his subject area. This can be 
partially accomplished by reading journals and books and attend- 
ing professional meetings. However, teachers often are handi- 
capped because the schools usually do not defray the cost of travel 
to professional meetings. Assistance, however, often may be 
obtained from industry. 

Many companies understand the need for updating the tech- 
nical competence of teachers and are willing to aid teachers in 
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this endeavor. If the teacher expresses such a need, a local com- 
pany may find a way to subsidize either part or all of his travel 
expenses to a professional mestiner* The teacher should use care- 
ful judgment in approaching a company for help and should have 
valid, convincing reasons for going. The company might not only 
give financial help but might also provide some of its scientists as 
substitute teachers while the regular teachers are attending 
professional meetings. 

THE WORKING RELATIONSHIPS 

American industries today probably represent some of the 
most efficiently run operations in the world. Not only do they 
employ top people in their managerial and administrative posi- 
tions, but they are continually searching for newer, more efficient 
methods. Therefore, schools, teachers, and science supervisors 
will make serious mistakes if they approach an industry in a hap- 
hazard and poorly organized manner. Industry respects a well- 
planned, well-thought-out attack on a problem. The teacher or 
science supervisor who has a problem that he thinks industry can 
help to solve will fail to achieve his objective if his presentation 
is not well conceived. Once the schools demonstrate to industry 
that they are thinking and planning carefully, a mutual respect 
can be developed and much can be accomplished. 

INHERENT DANGERS AND POTENTIAL JOYS 

The school-industry relationship has certain dangers. As was 
mentioned earlier, American companies, through the free-enter- 
prise system, are in business to make a profit. The educator 
should become familiar with industry and know its policies and 
goals. 

The educator should also realize that, in most communities, 
several companies can be involved in various ways with school 
programs. Educators can get into great difficulty if they ap- 
proach one industry and not another, or if they approach one 
company in a certain field but not another in the same field. 

Again, the educator must do his homework carefully before 
approaching industiy. Also, clearance for such approaches should 
come through the principal, science supervisor, or superintendent 
to make sure that the schools develop a good working relationship 
with the industry in a local community. 

The gains to be achieved by such a relationship are great. In- 
dustry might represent a virtually untapped source of aid to the 
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teacher and to the schools. In the past, industries have attempted 
to assist the schools in various ways. Often, however, they are 
not aware of how they can best help. Some companies, for ex- 
ample, have made films intended to be educational. Actually, in 
many cases, these films are unsuitable for classroom use. Com- 
panies need advice from educators on how films might be better 
presented. A joint advisory committee of local educators and 
company representatives could help improve the quality and use- 
fulness of educational films. Once a company has been approached 
properly and good cooperation is developed, there is no stronger 
educational ally in the community. 

The National Association for Industry-Education Cooperation 
(NAIEC) , a section of NSTA, provides avenues of communica- 
tion between education and industry informingr each of the 
other’s needs, ideas, and resources. NAIEC provides guidelines 
on the preparation of materials that will conform to high educa- 
tional standards, advises on an NSTA packet exchange enabling 
members to see what other companies provide to schools, and 
maintains close association with organizations with mutual 
interests. 

EXAMPLES OF GOOD COOPEEATION 
Many examples could be cited of how companies have coop- 
erated with the schools. Each instance would reveal a relation- 
ship that was developed through mutual respect and through 
proper planning on the part of both groups. Here are examples : 

A local company annually discarded many animal cages 
that were still in good repair and quite usable. However, for 
various reasons, it chose to buy a number of new ones each 
year. Without knowing that the schools might have an in- 
terest in the old ones, a local junk company was called, and 
the cages were given away. When the schools learned of 
this, they were told by the junk dealer that they would have 
to purchase them. However, when the proper approach was 
made to the company, an arrangement was set up so that 
each year all of the discarded animal cages were given to 
the schools. As a result, the schools no longer had to buy 
animal cages. 

Advanced and exceptionally capable students often repre- 
sent problems for teachers. Insufficient time when teachers 
can assist and inadequate equipment of ten limit the progress 
of these students. When the proper approach was made to a 
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local company, a good personal relationship between a stu- 
dent and a company scientist was initiated. Also, students 
experimenting beyond the normal high school level and need- 
ing certain types of equipment were given limited access, 
under puper supervision, to yarious pieces of company 
equipment. 

Plant tours normally offered by many companies can be 
rather routine and pedestrian. Frequently, students get the 
wrong impression of industry when these tours are their 
only exposures to the industrial world. A good teacher or 
science supervisor can develop a working relationship with 
an industry so that not every student is taken on a plant 
tour but only selected students interested in science. Such 
tours are planned with the company so that fewer students 
are assigned to each group, the tour guides have proper tech- 
nical backgrounds, certain areas of the plant not normally 
shown to the public are included in the tour, and special con- 
ferences are held prior to the tour to explain what the com- 
pany is doing and point out the value of its research. After 
the tour, a second conference is held to allow the students to 
ask questions about what they have seen. This kind of ar- 
rangement has been worked out with many companies, and 
the results have been highly commendable. 

Local industries, when approached in the proper way, 
have released some of their technical people to take over 
every science class in a school system, so that the teachers 
could attend a professional meeting for two or three days. 
This arrangement, besides benefiting the teacher, gives the 
student an actual view of a scientist in action. Moreover, it 
gives the scientist and the company a greater appreciation 
of the schools. 

Many such relationships and opportunities to cooperate at the 
interface between education and industry can be developed. All 
one needs to do is to make the proper approach, demonstrate a 
real need, and present a well-developed plan for meeting it. The 
opportunities and satisfactions of a mutually beneficial relation- 
ship are thus within reach. 



Richard M. Harbeck 

The Franklin Institute 
Philadelphia, Pennsylvania 
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DURING the past decade or so there has been a remarkable 
growth in the number and quality of science education centers 
and departments in universities, colleges, and certain other insti- 
tutions. This growth has come about because of clearly recog- 
nized national needs and the provision of the financial resources 
necessary for the establishment of facilities and programs and 
the hiring of competent personnel Obviously, the purposes of 
the departments and centers can only be fully achieved as science 
supervisors make use of the available services, take an active 
role in program development, and cooperate in the research and 
development efforts designed to improve and move science edu- 
cation into a new era of excellence. 

Before delineating some of the resource potentials of institu- 
tions of higher education and of other educational commitment, 
it is well to point out one important consideration which should 
be kept in mind. Those who have had long experience in super- 
vision have learned to distinguish between the institutional poli- 
cies and goals and the private interests of the individuals with 
whom they deal. This is not to imply that a private interest, such 
as a new series of books on the market, is bad. Rather, it is to 
point out that when working with or using the services of indi- 
viduals representing resource institutions, it is well to know 
whether they are representing the instit^ition or themselves. 

Effective use of institutional resources involves a three-way 
relationship between them and the science supervisor. First, 
science centers, departments, and similar organizations can serve 
as a source of ideas, materials, advice, and even programs to the 
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supervisor. To serve as an effective source over a period of tinie, 
however, the second relationship must also exist. The supervisor 
should serve as a source of information about the status and 
problems of science education in the district, region, or state he 
serves. Most important of the relationships, however, is the third 
which is more than just the merging of the first two. Both the 
institutional resources and those of the supervisor should be com- 



bined in the development and testing of imaginative ideas and 
in the establishment of demonstrations of those which offer prom- 
ise of viability in a rapidly changing educational context. 



SOURCES OF INFORMATION 
Science supervisors have many responsibilities which have 
been discussed elsewhere in this sourcebook. Many of these re- 
sponsibilities, as well as a large number of activities which go 
beyond what is usually spelled out in job descriptions, require 
that the supervisor actively seek out the assistance of those most 
knowledgeable about the content and methods of science, effective 
teaching techniques, curriculum development, teacher training 
and enrichnxent, use of educational media, and a wide variety of 
other topics of immediate and long-range concern. Departments 
of science education, science centers, and specialized institutions 
devoted to science education (e.g., museums, nonprofit and com- 
mercial research organizations, etc.) , and certain governmental 
agencies are the best sources of such personnel. All of these, as 
well as many publishers and other concerns dealing with science 
education products provide printed and other kinds of materials 
as well as advisory services. Whatever the supervisor's need, 
it is important that he properlv evaluate the purposes for which 
the assistance is provided. 

Universities and colleges are a primary source of help in plan- 
' ning and carrying out “for credit” inservice training programs 
for teachers. Teacher enrichment programs, not always “for 
credit” are often developed with the assistance of science mu- 
seums and research organizations not directly involved with 
higher education. The proper role of the supervisor is not just to 
get on the mailing lists for announcements of the institutions 
in his region, but to plan actively with them the kinds of in- 
service and enrichment programs which will be most meaningful 
to the teachers and to the programs for which he is responsible. 

Personnel of local school systems often attempt to develop 
science curricula and courses of study on an introspective basis. 
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That is, they feel that they would compromise themselves as 
professional personnel if they sought assistance from outside. 
Science supervisors should be ready, willing, and able to point 
out (diplomatically, of course) that professionalism implies the 
full realization that no one individual or group has the best or 
last answer for most questions to which curriculum committees 
must address themselves. But more importantly, the supervisor 
should have at his command knowledge of the best sources of 
assistance available to local school districts. 

Here are only a few of the kinds of services available from 
universities, colleges, and other institutions which a science 
supervisor can help arrange for the schools and teachers within 
his jurisdiction: 

Help in planning inservice and enrichment programs for 
teachers 

Actual carrying on of inservice and enrichment programs 
for teachers 

Help in planning and carrying on programs for special 
groups of elementary and secondary school pupils (i.e. lower 
and upper ability groups) 

Demonstrations of new teaching techniques 

Demonstrationr of new curricular materials 

Evaluations of existing programs 

Evaluations of new equipment and materials 

Instructional and learning materials to be directly used by 
teachers with their pupils 

Support for seeking additional funds for new facilities, 
equipnient, and materials from administrators, boards of 
education, the voting public, and governmental and other 
agencies. 

THE SUPERVISOR AS A SOURCE OF INFORMATION 
All of the above and many other kinds of services would soon 
become outmoded if the resource institutions did not have a 
variety of sources of knowledge about what is happening in the 
schools. The increasing number of science supervisors acting as 
sources of information should make it increasingly possible for 
institutions to provide services which reflect actual needs. 

Most institutions of higher education and other science-educa- 
tion-oriented organizations provide services to broad regions and 
usually do not limit themselves to a single school district or even 
a single state. Thus, effective program development on their part 
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requires the joint cooperation of all of the sciepce supervisors in 
the broad region served. Just as importantly, the failure of a 
single supervisor of a major school system in a region to co- 
operate with the others could seriously affect the value of the 
resource programs made available. It is for these reasons espe- 
cially that committees, councils, and other advisory groups of 
science supervisors are formed. A request to serve as a member 
of such a group should be considered not only an honor but also 
a very distinct responsibility. 

Science supervisors, acting either individually or in concert 
with others, can help resource institutions plan more effective 
programs by gathering and supplying such items of information 
as the following: 

Current science enrollments 
Anticipated trends in science enrollments 
Anticipated needs for new teachers 
Inservice training needs for existing staff 
Instructional materials needs 

Anticipated changes in scliool organization having impli- 
cations for science education programs 
Availability of new educational media 
Changes in characteristics of pupil population 



JOINT RESPONSIBILITIES OF SUPERVISORS 
AND INSTITUTIONS 

Effective planning for the continued impiovement of science 
education requires the establishment of a close working arrange- 
ment between resource institutions and science supervisors. 
Neither can do the job alone. Were resource institutions to try 
to develop programs and train teachers without the active par- 
ticipation of the school leadership, the programs would rapidly 
diverge from actual needs. Teachers would be trained for jobs 
bearing only coincidental resemblance to those available in the 
schools. Were supervisors to attempt to develop programs with- 
out the participation of the resource institutions, an inordinate 
provincialism would soon develop. Graduates from such pro- 
grams would find themselves ill-prepared to meet the demands 
of further education or modern industry. 

Following are just a few of the many kinds of activities 
requiring joint involvement of resource institutions and 
supervisors: 
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Field testing of new instructional techniques 
Field testing of new learning materials 

rio'rtnrinrr rifACrrATlflS 

Testing of research hypotheses requiring pupil involve- 
ment 

Evaluation of ongoing instructional programs 
Evaluation of new facilities and equipment 

It is as the supervisor exercises generalship in marshaling all 
available resources for the improvement jf his science education 
program that he adequately fulfills his leadership responsibilities. 
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COMMUNITY resources are all the people, places, and things 
which make up the local school environment. The selection and 
utilization of these resources for the improved education of our 
youth is a worthy challenge for all teachers and administrators. 
It is also a challenge that the citizens of the community will 
accept and support. 

The utilization of community resources should not be regarded 
as an educational panacea any more than educational films, radio, 
television, teaching machines, or computerized instruction. None 
of these will fully satisfy the educational needs of our youth if 
used alone or without the guidance of properly motivated and 
capable teachers working within the framework of a sound edu- 
cational curriculum. 

The literature on this subject provides ample evidence that 
community resources are powerful educational tools, but that 
they are frequently overlooked or disregarded tools. How can 
this be? Has there been a decrease in emphasis on the interrela- 
tionships of the school and the community? A study by Olsen 
of 50 educational journals showed that the number of articles 
concerned with community study and participation increased 
986 percent between 1930 and 1941 [6]. The Education Index 
reveals that during the period of June 1955 through June 1966 
more than 125 articles on the subject of community resource 
utilization were published. 

* Mr. Bailey is Educational Programs Officer at the Goddard Space Flight 
Center of the National Aeronautics and Space Administration in Greenhelt, 
Maryland. This chapter has been written by Mr. Bailey in his private 
capacity. The ideas expressed are those of the author and are not neces- 
sarily those of the National Aeronautics and Space Administration. 
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PUSHING BACK THE WALLS 

But even with this emphasis, intensive efforts to push back the 
four walls of a classroom ai*e st'h limifeH fn 
islands across our land. Why? Perhaps it is built into our system 
of preparing teachers. The colleges and universities provide us 
with teachers who have mastered subject matter, pedagogy, 
sociology , psychology, and many other essential skills required 
by the professional. However, the knowledge and understanding 
of the school and its community must be acquired on the job. 

Apparently there exists at the local system and school level a 
great need for more teacher-community orientation and more 
leadership dedicated to improving this facet of the school pro- 
gram. This is not meant to imply that the great majority of our 
teachers are ignoring their community resources. The writer^s 
own experience, every day, indicates that hundreds of teachers 
do know of, and make use of, their community resources. The 
appeal is for less random and more comprehensive utilization of 
available resources. 

The problem of insuring satisfactory utilization of the re- 
sources of our communities for the betterment of education is 
complex, but even modest programs produce dramatic results. 
Each teacher can have at his or her disposal millions of dollars 
worth of talent and expertise. One study expresses it as “50 
Teachers to a Classroom.” ^ 

The immediate responsibility of the reader of this book is the 
improvement of science education, presumably from K through 
12. Let us then direct our attention to this area, while keeping 
in mind that programs of community resource utilization initi- 
ated to improve science education will have applications and 
“fallout” benefits for other subject areas. 



INVOLVING THE COMMUNITY 

Only three steps are involved in using community resources in 
teaching: (1) surveying the community to locate the resources; 
(2) enlisting these resources for use in a learning situation for 
teachers and/or students; and (3) programing carefully selected 
resources into the curriculum at the appropriate time and place. 
These are steps which are siu ply stated but far from simple to 



1 Fifty Teachers to a Classroom. 
Metropolitan School Study Council. 
1950. 



Committee on Human Resources of the 
The Macmillan Company, New York. 
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achieve. All communities, even the smallest, are complex, and 
each is different — as varied and different as people. This is not 
a one-man task. Many people must be involved, both teachers 
and the general public. People, to become involved, must first 
become motivated Motivating people is not easy. They have 
lived a long time and have had many experiences which some- 
times limit their receptiveness to new ideas. If there is any logic 
to the solution of this motivation problem, it must involve con- 
vincing people of the need for action and the practicality of the 
motivator’s suggested solution. Any motivator must be con- 
vincing and enthusiastic. He must also be patient enough to 
consider alternate solutions and accept temporary setbacks. 
Some of his colleagues will be convinced only by firsthand 
experiences. The writer spent several years in the classroom 
followed by several years in industry and government before 
fully realizing the enormous educational potential of readily 
available resources which surround teachers. 

I now know that industry and government agencies feel a 
definite responsibility to the schools of the communities in which 
they are located. I know that their employees take great pride 
in their work and that many are teachers at heart. They feel 
that their work is significant, and with a little guidance from 
the professional educator they can make it meaningful to stu- 
dents. Although the employer is willing to spend money to tell 
the educational significance of his effort, and the employee is 
willing to give freely of his time, very little assistance will be 
offered without request. These people have a high regard' for 
the school, the administration, and the teacher. Most do not 
realize that they could make a sound educational contribution. 
Many persons in industry have said to me or my co-workers 
that they have never been approached for assistance by the 
schools in their communities. Although the industries and gov- 
ernment agencies of the community probably cannot provide 
financial grants to the schools, they are usually most willing to 
share human talent and physical facilities. The people exist; 
the places exist. They can be utilized. 

DEVELOPING THE BLUEPRINT 

Where do you start in developing a program to achieve maxi- 
mum use of the available science resources in your community? 
The experts in this area emphasize that you should begin slowly. 
Organize a small, well-knit group of interested teachers and 
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community-oriented citizens. This will be the “spark plug” or 
‘ trailblazer” group. Begin by establishing a high goal, but don’t 
set up a crash program ^r achieving it in a few months. Some- 
thing on the order of a "nlve-Year Plan” would seem reasonable. 
What could a group hope to accomplish during an extended 
period such as this? The following is suggested: 

A science resources directory for each science teacher 
(loose-leaf notebooks containing an inventory of the re- 
sources and maps showing their locations) 

A science resources file card system in each school building 
A variety of research units developed by teachers to illus- 
trate how the wealth of community resources can be used to 
achieve better science education at the various grade levels 

To achieve these objectives, begin with a small program in the 
most hospitable areas. Consider the “pilot project” approach. 
Begin with one school or select a specific grade level at several 
different schools. The first job of the “trailblazer” group will be 
to give a great deal of thought to the specifics of the long-range 
goal. Think of the goal as the blueprint for the house that is to 
be built. As in construction, the better the blueprint, the fewer 
costly changes during or following construction. Establish pro- 
cedures of operation and a timetable. This will help assure a 
maximum return for efforts expended over subsequent years and 
enable the original group and new groups that move in to gauge 
accomplishments. 

A voluminous amount of information will be collected in de- 
veloping a sUv^cessful community resources utilization program 
for science, with much of it laboriously obtained through hun- 
dreds of personal interviews. Therefore, great care should be 
exercised in developing suitable forms and filing procedures. 
The book Teaching Tools by Harold R. Bottrell [2] contains 
sample forms for the resources inventory and model file cards 
for the index. In fact, this book provides a comprehensive treat- 
ment of all phases of the problem of utilizing community re- 
sources and should be studied by each member of the “trail- 
blazer” group. 

APPROACHES TO IMPLEMENTATION 

The group doesn’t have to start from scratch in developing 
the inventory. Much work has probably already been done. Most 
of the teachers in the system will have some experience utilizing 
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community resources. Find out about the people, places, and 
things outside the classroom which have already been used by 
the teachers. Make use of such sources of community informa- 
tion as the telephone book, city directories, Chamber of Com- 
merce files, census reports, civic clubs, commundv histories, 
school records, historical societies, government agencies, and 

industrial publications. j • j 

The group should be divided into subcomniittees and assigned 
the task of developing inventories in the following areas : 

field trips and walking tours 

resource persons for the classroom 

industry- and government-sponsored materials of instruction 

A few suggestions relating to each of these areas is provided 
in the following : 

1. FIELD TRIPS AND WALKING TOURS 

The field trip is one of the most obvious and frequently used 
procedures for pushing back the four walls of the classroom. 
Through this firsthand experience students will be able to relate 
the elements of their science curriculum to the “real life” work 
of science and technology. 

Field trips need not always involve the whole class. Flexible 
or modular scheduling now practiced in many schools makes it 
easier to involve small groups in outside activities. A few stu- 
dents who are interested in a specialized science topic would 
probably receive a more complete tour of a facility than would 
a class of 30 to 40. Students in smaller groups have greater 
opportunities to ask questions and become involved. Also, there 
are many organizations which cannot accommodate a large group 
but wo ild be quite willing to explain their operation to a limited 
number of students. 

When listing community facilities do not miss nature areas, 
especially woods, ponds, and meadows near the schools. Even 
vacant lots and the school grounds provide a source for observ- 
ing, collecting, and studying the relationships of living things 
to their environment. 

Many of the youngsters’ learning experiences occur at home 
with their parents and friends. Community resources can be 
utilized by the family to provide a bit of enjoyable educational 
togetherness. There are some facilities which are not practical 
for school visits because of distance, group size, cost, or seasonal 
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availability. These visits can be described in a booklet of week- 
end family field trips. A copy of the booklet containing detailed 
information and maps could then be distributed to each family 
in the school community. This would be an excellent project to 
share with a PTA or a community service group. 

2. RESOURCE PERSONS FOR THE CLASSROOM 

There are many individuals in the community who have hob- 
bies or interests of a scientific nature such as flying, ham radio, 
astronomy, photography, hunting, fishing, gardening, model 
rocketry, optics, rock collecting, inventing, tropical fish, model 
building, auto mechanics, sailing, or breeding ?nimals. Occupa- 
tions directly related to a scientific field might include anyone 
from a police fingerprint expert to a computer programer. Even 
within the school, a custodian cculd explain the heating plant, 
electrical system, or specialized tools which are examples of 
applied science principles. The cafeteria manager could demon- 
strate scientific principles used in baking and cooking or relate 
recipe measurement to mathematics, and menus to nutrition. 
There would be an opportunity to discuss the care of food to 
prevent spoilage. Many adults have had science-related military 
experience which they can share in the classroom. Former radar- 
men, navigators, ordnance and chemical technicians, sonarmen, 
pilots, hospital corpsmen, and aviation mechanics are but a few 
of these potential resource persons. In addition to the knowl- 
edge that resource people bring to the classroom, many have 
slides, films, and collections to supplement their presentations. 
Perhaps classes and small groups might visit the home of the 
individual to learn more about a topic. 

These people can be contacted through a questionnaire or per- 
sonal interviews or both. Field-trip inventories are best devel- 
oped through on-site interviews with the person in charge of 
handling visitors to the facility. These individuals can also be 
of assistance in obtaining information about employees who 
would be willing and available for local classroom visits. These 
on-site interviews insure contact with persons who work in the 
community but live outside the community. The people who 
reside in the community can be located through questionnaires 
distributed by students, PTA groups, and service clubs. 

An astonishing number of human resource capabilities will be 
uncovered in building the resource persons file. So many, per- 
haps, that it will be impossible to make use of all of them in a 
single school year. Follow-up contact with all resource people 
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should be made at least once each year to keep the file active. 
If the resource is not utilized, a note thanking the individuals 
for making their services available will help to insure future 
participation. Many resources not related to science will be dis- 
covered, and they should be shared with the English, social 
studies, art, music, and other departments. 

Now the important task of evaluating the resource remains. 
When a resource person is first contacted to make a presenta- 
tion, . the teacher should describe in as detailed a manner as 
possible the kind of information the class hopes to gain from the 
experience. It will eliminate misunderstandings if the expecta- 
tions of all parties are compatible. This will also give the 
resource person an opportunity to prepare adequately for the 
classroom visit. As each resource person is utilized, comments 
by the teacher regarding effectiveness should be recorded. 

3. INDUSTRY- AND GOVERNMENT-SPONSORED MATERIALS 

OP INSTRUCTION 

Today students studying almost any unit of science instruc- 
tion will have questions which are not adequately or correctly 
answered in the textbook, encyclopedias, or readily available 
periodicals. Publications and audio-visual aids produced by in- 
dustry and government, as well as those produced by institutions 
and foundations can be used to help bridge the information gap. 

Teachers, however, are frequently overwhelmed with the vol- 
ume of available material and have little time to evaluate it for 
educational merit. Other material never leaves its source of pro- 
duction because teachers are unaware of its availability; and 
even if it arrives at a school, the material may sit in a storeroom 
awaiting organization. Proper utilization requires a clearing- 
house manned by professionals who can review the material to 
select what is most usable. 

After a comprehensive survey of community resources is com- 
pleted and documented, it is of little value unless it is used. Any 
plan or goal which fails to measure progress in terms of utiliza-' 
tion of the resources by the teachers and in terms of improve- 
ments in the quality of science education cannot succeed. 

Ours is an age of rapid change. Advances in research and 
technology spawn new science disciplines almost overnight. How 
can we keep our young people in tune with these accelerating 
changes and aware of their significance? Many of the answers 
can be found right in our own home town through intensive 
utihV.».tion of our own resources. 
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SINCE 1951, Sacramento County, in California, has had a science 
council that functions in a supportive role to the science classes 
in the schools. The Council began during a three-day meeting 
planned by the general and special subject consultants of the 
Sacramento County Superintendent of Schools Office for the 
purpose of planning strategy for science education improvement. 
The Sacramento County Science Steering Committee, organized 
in 1951, has been in continuous operation since then, though its 
name has been changed to Sacramento County Science Council. 
It is composed of elementary and secondary teachers, elementary 
and secondary administrators, junior college science teachers, 
lay representatives, and retired teachers. The Council comes 
together three or four times annually to plan various kinds of 
science inservice activities for the teachers of our area. 

Members of the Science Council, as well as other teachers in 
the county, have cooperated in experimenting with a variety of 
science curricula as sponsored by the^ National Science Foun- 
dation. Some of these have been: Animal Coloration, written 
by Robert C. Stebbins, University of California at Berkeley; 
Time, Space, and Matter, Physical Science Program, Princeton 
University; Elementary School Science Program (astronomy 
education). University of Illinois, Urbana; and the Earth Sci- 
ence Curriculum Project, Boulder, Colorado. Teachers have 
cooperated with various institutions of higher learning and with 
the National Science Foundation from one- to four-year periods 
during .these experimental group sessions. 

Another Council committee— the “Committee of Concern’* — 
has as its primary function conservation education and natural 
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history education and is now assuming a responsibility of edu- 
cation for natural beauty. This committee is composed of edu- 
cators and lay public who have worked on various kinds of 
programs for children and teachers. One successful part of the 
program has been inservice training activities for teachers in 
natural history and the appreciation for the out-of-doors. Com- 
mittee members have held a variety of workshops for the last 
two or three years for the teachers of our area and have taken 
thousands of children into the natural area which has been set 
aside by the Sacramento County Parks and Recreation Depart- 
ment. We have a 40-acre plot of ground, which is commonly 
known as the “Deterding Woods,” located in Ancil Hoffman 
Park, Carmichael, Sacramento County, on the American River. 
During the fall of the year salmon and steelhead can be seen 
from the Deterding Woods natural area, and children receive a 
new insight on the development of life as they see these huge 
salmon spawning on the sand bar adjacent to Deterding Woods. 
The remainder of the salmon continue up the American River 
and are taken from the river at the Nimbus Fish Hatchery. 

Another concern of this Committee is a one-day training ses- 
sion for legislators of the California State Legislature. The 
tentative plans are to invite a given number of members of the 
American Association of University Women and a given number 
of the state legislators, particularly those who have a responsi- 
bility in education and conservation, to an all-day conservation 
program. This will be a field excursion which will take them 
into the schools of the Sacramento County area which are devel- 
oping programs in conservation and the out-of-doors. 

One such site has been developed by Norman Marsh, a mem- 
ber of the Sacramento Science Council and a member of the 
Committee of Concern, on the grounds of the Bowling Green 
School. This one-acre natural area was constructed by parents 
and children of that K-6 school. It offers a place to visit and to 
become acquainted with birds, wildlife, and plants, both native 
and imported. Children wander through this natural area and 
have begun to feel familiar with the bushes and trees and birds. 

Another project that originated with the Committee of Con- 
cern was an outdoor education program. We have attempted to 
establish a sixth-grade camping program for the children of 
Sacramento County and vicinity through a related organization 
commonly known as the John Day Foundation. Members of the 
Committee were instrumental in interesting other people as well 
as committee members in the need for an outdoor education pro- 
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gram for the sixth-grade students of our area. The Foundation 
is acquiring a site and a program for sixth-grade camping 

education. , x • • 

Members of the Committee of Concern appeared at the joinv 

hearing of the Senate Fact-Finding Committee on Natural Re- 
sources and the Senate Committee on Education during the 
spring of 1966 and made a plea for additional conservation edu- 
cation in the public schools of California. A consultant in con- 
servation education in the State Department of Education is one 
of the possible outgrowths of this hearing. 

During the last 15 years, the Council itself has developed a 
variety of field trips for teachers to acquaint them with some of 
the community resources related to science. The Council has also 
arranged visits to scientific institutions and various kinds of 
industries that involve science technology. It also takes advan- 
tage of unusual or timely events to emphasize conservation- edu- 
cation. An example was the flooding of much of the central 
valley of California in the winter of 1955-56. The Science Coun- 
cil, along with the Oflice of Superintendent of Sacramento County 
Schools, sponsored a variety of water-conservation field trips 
and workshops related to conservation education, particularly 
aspects of the wide use of water and flood control. 

PUBLICATIONS ' 

A few years ago members of the Council realized the need for 
a natural history guide for teachers in this area. Various mem- 
bers of the Council, life science instructors at the American River 
Junior College and Sacramento State College, produced a volume 
titled The Natural History Guide for the Sacramento Region. 
This is a nontechnical, profusely illustrated publication designed 
primarily for teachers. 

Another publication which has been quite successful is one 
titled Guide to Community Resources. It is a composite resource 
book for people who come to the classroom and speak on science 
subjects and for teachers planning science field trips for students 
of elementary- and secondary-school level. The Guide, which is 
now on needle-sort cards, includes not only science, but also 
social studies, art, music, health, physical education, and all the 
areas of curriculum. It now has about 325 tested resources for 
the classroom teacher. Concise information that a teacher needs 
for a resource speaker or a study trip is easily found in the 
Guide, and items can be added or deleted without affecting the 

other entries. 
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SELF-EVALUATION 
FOR THE SUPERVISOR 







A Checklist for 
Supervisors 



Mary Blatt Harbeck 
St. Davids f Pennsylvania 
Formerly with the State 
Department of Public 
Instruction 

Harrisburg f Pennsylvania 



THIS less than profound set of questions is designed to help you 
to look at your performance as a supervisor. The questions are 
more important for the implications they suggest than for their 
answers. Consistently low evaluations may lead you to explore 
the professional opportunities to be found in beachcombing. 
Rate yourself on each question by placing a circle around the 
number in the 10-0 line under each question that you honestly 
feel is appropriate. Connect the dots with a line and estimate 
your Z.Z. Scora. (Zig-zaggedness) 

The format for this evaluation scale was borrowed with per- 
mission from the Cornell Evaluation Scale for Teachers (1903 
edition) developed under the direction of Philip G. Johnson, 
Professor of Science Education, Cornell University, Ithaca, New 
York. 



CHECKLIST 



1. Does your administrator depend on you for advice abmt 
needed changes in the science program ? 



10 ... 9 ... 8 . 

we plan chasites to* 
Sether 



I report chances^ he Applauds 



3 ••• 2 ••• X ••• 0 

he tells mo what ahonld bo 
done 



The supervisor needs to be knowledgeable. A record of good 
informed judgement will build the administrator's confidence 
in you. 
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2. How does your administrator usually react to your projected 
budget? 

10 ••• «.«6 ••• 5 ••• 4*.* 3 ••• 2 ••• 1 ••• 0 

wt sfTM on additions I'm cxpectod to fitlit for 4t wt don’t dlaensa it 
and cuta 

He should expect you to have clearly stated justification for 
each item. You should expect that adjustments will occur as 
the science budget is placed within the total budget. Defend 
vigorously and adjust gracefully. 



3. To what degree are your present facilities and equipment 
being used? 



10 •..9...8...7...6...5..< 4...3...2...1 ...0 

lab work Incladodp noit teachers arc uinn some some labs not vs^: soint 

and CQiiipnient acccc* conipmentt others arc learn* cqaipnent still packed 

siblc ins 



Unused equipment may reflect poor purchasing choices or a 
need for inservice programs. Unused equipment sitting on 
shelves is upsetting to administrators. 



4. Has there been a noticeable change in the amount or kind of 
science taught in the district during your tenure? 

10 ... 9... 8... 7 ...6 ... S ... 4 ... 3 ... 2 ... 1 ... 0 

yea, after etady and we’re thinkinv and talkinf dramatic changea crery year 

deliberation abont changea 

The degree of desirable change is different in every case, but 
absence of change denotes apathy or complacency. Rapid fire 
change denotes irresponsibility. 



5. How many teachers attended the last general group meeting 
you schedided? 

10 ...9... 8... 7. ..6... 5 ...4. ..3... 2...1 ...0 

so percent aigned op; leia than 50 percent aigned attendance ia reqnired 

70 percent came np. Some droponta 

Watch your objectivity when evaluating meetings with attend- 
ance required. Do teachers really drop out for dentist appoint- 
ments? 



5*1-^ -y ';*•>“ ? «r'». 
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6. Whdt hds been your response to teochers* reQuests for discus^ 
sions or inservice sessions? 

10 ... 9... 8... 7 ... 6 ... 5 ... 4 ... 3 ... 2... 1 ... 0 

none rcqnMted 



two or more re 
oneotod; two held 



heven’t had time to oehednle 
them 



Only a really enthusiastic staff will ask for meetings. Even 
then requests arc few. Don’t fail to meet them. ’ 



7. Can ym show tangible evidence that the last meeting you held 
for science teachers was profitable ? 

10...9...8...7...6...5...4...3...2...1...0 

fai I «>>nk «o. let’o eee.... 

ui indlvldiial reQueote teachers say. what meet* 

for moro information inc?” 

Constant follow up and careful evaluation should be made, at 
least mentally, after group and individual work with teachers. 



8. How many different science teachers have invited you to visit 
their classrooms this year? 

10 ... 9. ..8 ... 7 ...6 ... 5 ... 4 ... 3 ... 2... 1 ... 0 

to percent of total 20 percent of total none 

You’ll be invited if teachers feel you add something good to 
the instructional program or the classroom atmosphere and if 
they think you are interested in coming. 



9. Have you been asked to help interview and evaluate candi- 
dates for positions on the staff? 

10... 9. ..8.. .7 ...6 ... 5 ... 4. ..3 ...2...1 ... 0 

sontlliiict no 

If your administrator feels that you are a working, contrib- 
uting, member of the school services team, you will be consulted 
in personnel matters. 






10. Do you like and respect most of the people on the staff in 
your school system? 

19. ..9. ..8.. .7 •••6...5...4...3...2...1 ...0 



yes. wa work hard and 
play hard taitthcr 



I Ilka them, hot not socially 



wo have many waak, intffac* 
tiva paoplo 



The amount of friendliness, support, and interest you give to 
others is often mirrored back to you. 
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11. How many really enjoyable days did you have at work this 
week? 



"tiX 

XV 



u 



a 

o 



4% dt7s 



I • • • O 
S days 



5 



J 



A 

O 



(% 



X 



A 

u 



foriet It 



We win some and lose some, but should be looking forward to 

going to work at least . . percent of the time. 

(you decide) 



12. When was the la^t time you partidpated with other staff 
members in a facetious semantic dud or some other mutually 
enjoyable nonsense? 



10 ... 9 ... 8 ... 7 ... 6 ... 5 . 

yesterday sia montha aio 



4...S ... 2 ... 1 ... 0 

what do yon mean? I don't 
understand 



If your score is low, is it because you don't enjoy oneupman- 
ship? A sense of humor is an effective catalyst for rapport and 
cooperation. 



13. Do you think your work is usually m. y e effident and effective 
than the work done by other staff members? 

10 ... 9 ... 8 ... 7 ... 6 ... 5 ... 4. ..3 ... 2 ... 1 ... 0 

w« hur% a tood atalf I have itrengthf and weak* yet 

netiai 

A low score here should make you re-examine yourself for the 
presence of cockiness and the danger of self-tripupmanship. 



14. When you lack needed information or don't know how to do 
something, what course of action do you take? 

10 ... 9 ... 8 ... 7 ... 6 ... S ... 4. ..3 ... 2 ... 1 ... 0 

hunt tomethinr or act Mate and blnff it thronch Abandon the project 

flomeone to help 

Leave the omnipotence to God. 



15. When you commit a blunder in judgment or action, what do 
you do? 

10 ... 9 ... 8 ... 7 ... 6 ... 5 ... 4. ..3 ... 2 ... 1 ... 0 

annonnee it and atk proceed cantionaly to cover blame someone else 
fortiveness up 

Teachers and administrators will generally forgive a humble 
soul when they know he has good intentions. Just don't let care- 
less thinking cause you to outlive their forbearance. 
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16. How many of the teachers under your direction have had a 
Qood or novel idea for teachiny science this year? 

10. ..9. ..8. ..7. ..6... 5. ..4. ..3 ...2 ...1 ... 0 

tereral 



ff 

I • 
few 



none 



Be sure that the teachers with good ideas have a chance to 
share them and get some recognition for them. If you had all 
the good ideas, where did you get them? 



17. How recently have you tried to work directly with students 
on a regularly scheduled basis? 

10 ... 9 ... 8 ... 7 .. 6 ... 5 ... 4 ... 3 ... 2 ... 1 ... 0 
thte lemester thomM of doIn« It havt forgotten kow to do It 

It's important that teachers Irnow that you can teach and that 
you know how it feels to take classroom responsibilities. 



18. When was the last time ym took a science content course, 
either credit or non-credit? 

10...9...8...7...6...5...4...3...2...1...0 
thte lemester 1«« 

Informal reading and study is some help in keeping up with 
new findings in science, but will not suffice indefinitely. 



19. How recent is your training in statistics, theoi'y of learning, 
and educational research? 



10 ... 9 

this tcmcster 



Sooo T 000 6 oo» 5 000 4 

IcM than three years ago 



3 0 • O 2 O • 0 1 

more than fiye years ago 



Again, informal reading and study help but are not guaranteed 
to give you the new skills needed to practice new techniques. 



20. How often do you read abstracts of research bdng done in 
the area of your scientific interest or in education? 



10 .. 
weekly 



8 



7 ... 

seldom 



don’t 

them 



. 2 
know 



• • 1 0 • 

where to 



. 0 
find 



Membership in AAAS, AIBS, and other such organizations 
will give you access to journals. AERA and NARST report re- 
search findings. Check the journals available in local libraries. 
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21. When was the last time you checked in your school libraries 
for the science books students could me? 



« A 

XV 



lut wtdc 



7 ... f} 
lut yur 



3 ... 2 . . , 

nmrcr (tt to it 



0 



The librarian will welcome your help in book selection. You 
need to know what is available for students and teachers. 



22. When do you preview science films, filmstrips, programed 
learning, tapes, and new products? 



10 ... 9 ... 8 . 

b«for« •eltction is 
msds hr A-V dlrsctor 



•• 7 0*0 6 oo* 5 00 * 

•Iter selection Is node 
A-y director 



4 

by 



8 ... 2 ... 1 ...0 
only on roanest by m tcncher 



The supervisor needs to exert some leadership and responsi- 
bility in the acquisition of these products. Poor selection can 
seriously compromise the purposes of the science program. 



23. When was the last time you submitted an article for publi- 
cation in a professional journal or the public press? 

10. ..9. ..8. ..7. ..6. ..5... 4...3...2...1 ...0 

***** run aco narer thontfct of dolny it 

Journals need your viewpoints and experiences. Writing about 
your program forces clarification of thought. Authorship brings 
professional status. 



24. When was the last time you coordinated a joint school-com- 
munity learning situation for students or staff? 



10 . .. 9 . .. 8 .. 

laat aeiBCOtor 



7 ... 6... 5 ... 4. ..3 ... 2 ... 1 ... 0 

'"**** **** *“**•■ "«* with n. 

Inc schedule aonrccs here 



Science programs that have no room for current events in 
science or programs devoted to special interests are not likely 
to sustain student interest. Most schools need resource people 
to fill gaps in content or knowhow. 



25. To what degree do you participate in the activities of pro- 
fessional associations? 



10 ... 9 ... 8 

Mtk opportvniticc for 
coMaiittco and pro* 
traai participation 



7 •••6aeeSeee4e 

ctata and national 
mcctinga 



3 ... 2 ... 1 ... 0 

no time or money for this 
actiTity 



Professional isolationism and good supervision are inconsistent. 
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26. Are you planning and carrying mt a program for personal 
professional advancement? 



10 . . . 9 . • . 8 . . 

lookinir for adrance* 
mont as qaalifteationa 

incroaso 



aspect to be adyanead as 
competenca increases 



■aniority will proyide ad* 
yancement 



Adv&ncsnisnt coines to thoss who know how to idontify oppor* 
tunities or to make the opportunities themselves. For example, 
as the use of the systems approach in education continues to 
grow, the prepared and imaginative supervisor can advance in 
many directions. He has the choice. 






RATING YOURSELF 

For your score, total the numbers you have circled. 

250-230 See question 13 

220-180 Survival and improvement can be expected 

75-50 Have you tried beachcombing? 



I 

i 

f 
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